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for Neurophysiology 


Here is a modern instrument for research on 
cats, monkeys and rats, used in the co-ordinate 
placement of Pickup, Stimulating and Coagulat- 
ing electrodes in brain and spinal cord. It is 
precision designed and constructed of corrosion 
resistant materials not affected by cold or 
steam sterilization. Built to allow complete flex- 
ibility of approach and calibrated for extreme 
accuracy. The unobstructed position of head of 
subject in instrument provides broad operative 
field in surgery. A Stereotaxic Instrument is also 
available for research on humans. 


LAB-TRONICS, INC. is an organization of internationally 
known medical and engineering research scientists dedi- 
cated to the development, design, and manufacture of 
precision apparatus for research in such scientific fields 
as Physiology, Neurology, Histology, Biochemistry, Pa- 
thology, Neurosurgery, Physical-Chemistry and Biophysics, 
and employing the most advanced techniques in elec- 
tronics and engineerings. 
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Hazards of Nuclear Power Plants 


George L. Weil 
1025 Connecticut Avenue, NW, Washington 6, D.C. 


HE beneficial prospects associated with the 

development of nuclear energy have been 

widely publicized. On the other hand, dis- 

cussions of some of the unpleasant aspects 
have been limited almost exclusively to technical meet- 
ings and publications. A realistic appraisal of the 
future of nuclear power must include consideration 
of the potential problems as well as the potential 
benefits. The discussion presented here (1) is focused 
on the hazardous conditions that could, under the 
most pessimistic assumptions, result from a major 
accident involving a nuclear power plant. 

The three principal elements that must be con- 
sidered together in order to establish a realistic over- 
all perspective in any discussion of industrial hazards 
are (i) the types of accidents that can occur and the 
extent of property damage and personal injury that 
may be involved; (ii) the probability of occurence, 
and (iii) the positive benefits that may be balanced 
against the risks. Unfortunately, experience in the 
field of high-temperature, high-power nuclear plants 
is, for all practical purposes, zero. We can therefore, 
at this stage, discuss these matters only in very gen- 
eral terms, terms based in very small part upon the 
factual information and experience gained from the 
limited number of reactors that have been built and 
operated. 

Reactors are not only expensive machines; they 
are also potentially hazardous machines, substantially 
more so, in fact, than any industrial machines with 
which we are currently familiar. This of course does 
not mean that reactors will not eventually be used 
industrially with risks comparable to those associ- 
ated with other industrial machines. It does mean, 
however, that a much greater degree of caution and 
control must be exercised in their design and opera- 
tion; and it means that safeguards, perhaps costly, 
must be provided in the design of plants if the in- 
dustry is going to develop and play a major role in 
our national economy. In the absence of realistic in- 
formation based upon experience, those concerned 
with the design of nuclear power plants and those 
responsible for their operation must make the most 
pessimistic assumptions with regard to potential acci- 
dents and their consequences. In view of the poten- 
tial seriousness of the off-site hazards, it is reason- 
able to place the burden of proof to do otherwise 
upon the sponsor of the plant. With experience will 
come effective and practical methods for dealing with 
these problems. 

Remember that this discussion concerning the maxi- 
mum possible reactor accident and the present eval- 
uation of the maximum damage and hazard that can 
result from such an accident is only one part, the 
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negative part at its worst, in the over-all consider- 
ation and evaluation of nuclear power plants. 

Two principal characteristics of a nuclear power 
plant allow us to conclude at the outset that we are 
dealing with a highly hazardous operation: (i) the 
contained radioactive materials, fission products, and 
some types of fuel used, and (ii) the fact that the 
plant will contain, under certain circumstances, con- 
siderably more fissionable material than the critical 
amount. The significance of the combination of these 
two factors can be appreciated in some small measure 
if we compare the situation with, say, large-seale pro- 
duction of both highly poisonous gas and explosives 
under the same plant roof. 

Fission products are produced by the reactor fuel 
in the process of consumption. They are therefore un- 
avoidably tied to the generation of nuclear power. 
For example, a plant generating 10,000 kw will pro- 
duce about 200 lb of fission products in the course 
of a year. The fission products are highly radioactive 
and therefore, like the more familiar material radium, 
can produce serious injury or death. Fission products, 
which include a large variety of chemical elements, if 
inhaled or ingested are from 3 million to 2000 million 
times more toxic than chlorine, the most potent com- 
mon industrial poison (2). 

Two other characteristics further differentiate the 
potential hazard of fission products from more con- 
ventional industrial poisons: (i) they cannot be de- 
tected by the senses, even in lethal concentrations; 
and (ii) nonlethal exposures can produce permanent 
injuries that may not become evident until many 
years after the accident. In addition, the nuclear fuels 
themselves, plutonium and uranium-233, are highly 
toxic if inhaled or ingested. 

I now come to the second principal characteristic 
of a nuclear power plant, which is its built-in ca- 
pacity for self-destruction in an exceedingly short 
time—in a fraction of a second. This characteristic 
derives from the fact that the reactor core will, under 
certain circumstances in its operating life, contain 
substantially more fissionable material than the crit- 
ical amount required for a chain reaction. This situ- 
ation suggests the possibility of a runaway condition 
with a rapidly accelerating chain reaction and with 
a simultaneous rise in temperature. 

If a reactor does get out of control its power out- 
put and temperature can rise very rapidly to the 
point where the nuclear reaction is stopped by either 
one or a combination of two effeets: disruption of 
the reactor core, or melting or vaporization of the 
nuclear fuel. The best calculations of expected blast 
effects from a runaway reactor under the worst cir- 
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cumstances show that it would be relatively small 
(3-6). The blast could certainly damage the reactor 
and its associated equipment beyond repair, but out- 
side of the reactor building its direct effects would be 
negligible. 

Before describing the maximum possible nuclear 
power plant accident, I want to emphasize that the 
probability of having such an accident will depend 
largely on such factors as the over-all design of the 
reactor and plant and the competence of the opera- 
tors. Measuring instruments are available to detect 
hazardous conditions if they should arise, and con- 
trols and safety features are designed to nip them 
in the bud. However, if we are to appraise in gen- 
eral the potential hazards of nuclear power plants, 
we must assume that a runaway situation can be pro- 
voked, and we must examine the consequences under 
the most pessimistic conditions that might arise. Ed- 
ward Teller, a member of the AEC’s Advisory Com- 
mittee on Reactor Safeguards, has said (3, p. 632): 
With all the inherent safeguards that can be put into 
a reactor, there is still no foolproof system that 
couldn’t be made to work wrongly by a great enough 
fool. The real danger occurs when a false sense of 
security causes a let-down of caution. 


The maximum possible accident can be considered 
along the following lines. Suppose that the nuclear 
power plant has been’ operating for a relatively long 
time without change of fuel; this means that a sub- 
stantial amount of long-lived fission products has 
been produced and is contained in the core. In the 
course of start-up of the plant from a shutdown con- 
dition the nuclear reaction may get out of control; 
then the power output would increase at a rate that 
doubles its level every thousandth of a second, and 
the fuel temperature would rise accordingly. In a 
fraction of a second the fuel is melted and vaporized, 
chemical reactions take place between materials in 
the reactor core, and the rapid formation of gaseous 
products creates an explosion that damages the re- 
actor structure and releases the radioactive fission 
products to the environment. 

What damage has been done and what may further 
result? The reactor portion of the plant has been 
destroyed beyond repair. The building and a good 
deal of equipment have been contaminated with radio- 
activity and cannot be salvaged. Any operating per- 
sonnel in the neighborhood of the reactor might have 
been injured or killed by blast damage at the time 
of the accident and, in any case, would have been ex- 
posed to the lethal properties of the radioactive mate- 
rials released from the reactor. We assume that when 
the reactor structure is ruptured by the blast a large 
fraction of the fission products, perhaps 50 percent, 
is released in the form of a cloud that escapes from 
the reactor building into the overlying atmosphere. 
The radiation from this cloud would be lethal to a 
large fraction of the plant personnel, who could not 
be evacuated in the short time between the accident 
and appearance of the cloud. There might be fallout 
of radioactive material from the cloud, which would 
seriously contaminate the whole plant area. 
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The future course of events and the extent and type 
of damage and injury inflicted depend largely upon 
the local terrain and upon the meteorological condi- 
tions at the time of the accident. In line with taking 
the pessimistic position I will assume that the cloud 
remains close to the ground as it drifts slowly away 
from the plant with a prevailing wind of 3 to 4 
mi/hr; that it passes over populated areas; and that 
an hour after the accident a rainstorm arises while 
the cloud is passing over farm land, over drainage 
areas that provide the local water supply, and over 
residential and industrial areas. 

As a consequence of this assumed course of events 
the following injury and damage could result beyond 
the plant area (5, 7—9): (i) People in the path of 
the cloud within a distance of several miles from the 
plant could receive lethal doses of radiation. For ex- 
ample, this distance might be 5 or 6 mi for a 100,000- 
kw plant. (ii) If the cloud in its motion actually 
touched the ground, as would be the case under cer- 
tain meteorological conditions, the distance within 
which people would receive lethal exposures as a re- 
sult of inhalation would extend out substantially far- 
ther than it would if radiation from the cloud at a 
height of 50 or 100 ft were the only source of hazard. 
(iii) People exposed to the cloud and located at dis- 
tances beyond the lethal radii for irradiation or in- 
halation would receive varying degrees of temporary 
or permanent injury. (iv) In the areas of rainout 
there would be widespread serious contamination— 
sources of food and water would be lost; population 
would have to be evacuated for an extended period 
from industrial, business, and residential areas. (v) 
Finally, not to be discounted are the many individuals 
who would be obsessed with continuing anxieties 
about their fate, even though they had sustained no 
observable injury at the time of the accident. 

I have described a local catastrophe resulting from 
a nuclear power plant accident on the basis of a com- 
pounding series of pessimistic assumptions. I would 
now like to turn to some of the precautionary meas- 
ures that can be taken in plant design, location, and 
operation to reduce the potential hazards of nuclear 
accidents. It should be noted that each of these meas- 
ures can involve a substantial increase in over-all 
plant cost, operating expenses, or both. Their prac- 
ticability therefore will be determined by a balance 
between their effect on the cost of the power gener- 
ated and their effect on the cost of insurance if 
greater risks are accepted. Some of the obvious meas- 
ures that can be taken are briefly as follows: (i) 
Select the basic reactor design that is inherently the 
most stable. There is a wide range of variation among 
reactor types. (ii) Locate the plant in a remote, un- 
populated, unproductive area. This would clearly be 
impractical for a nuclear power industry. (iii) Lo- 
cate the plant on a site large enough so that the risks 
of off-site damages and injuries are substantially re- 
duced. Since land costs are high in industrialized and 
populated areas, the increase in fixed charges on the 
plant could easily price the power out of competition. 
(iv) Since the blast damage at the time of an acci- 
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dent is manageable, it is considered feasible to design 
the reactor building to be gastight and to contain any 
gaseous fission products released from the reactor. 
This general approach is the most promising. (v) In 
reactors using liquid fuels one can consider continu- 
ous removal of the fission products. This is probably 
practical and economical up to a certain point, be- 
yond which the additional operating costs would be- 
come prohibitive. (vi) Construction of a widespread 
warning system and means for rapid evacution or 
sheltering of people in the path of the cloud. 

These are some of the positive measures that can 
be taken to minimize the risks. There are other ele- 
ments that ean strongly influence the degree and ex- 
tent of the hazards associated with a nuclear accident. 
These elements were all introduced as pessimistic as- 
sumptions in my description of the maximum possible 
accident, The considerations that tend to temper some- 
what the harsh effects produced by deliberate com- 
pounding of pessimism include these: (i) The wind 
could carry the cloud over less heavily populated and 
sensitive areas than those assumed. (ii) The wind 
could be strong and the atmosphere turbulent. This 
would rapidly disperse the cloud and dilute its con- 
centration. Although it would allow less time for evac- 
uation, the hazards would extend over a substantially 
smaller area and the people would be exposed to the 
maximum radiation over a shorter period. (iii) A con- 
siderably smaller fraction of the fission products 
might be released into the atmosphere at the time of 
the accident. (iv) There would not necessarily be any 
fallout or rainout. 

As a closing thought I would like to recapture a 
little of the over-all perspective that is all too easily 
submerged in a discussion foeused on accidents and 
hazards, An important step in the development of 


any new process for large-scale industrial use is an 
understanding of possible abnormal, as well as nor- 
mal, behavior of the equipment and an appreciation 
of the consequences in the event of nia unctioning. 
Only with this basic understanding ot the process 
under all conditions can effective steps be taken to 
minimize the risks. In every field understanding leads 
to control. We now believe that we understand re- 
actors. There will, of course, always be some risks, 
but the past 12 yr of safe activities with many differ- 
ent types of reactors is convineing testimony to our 
understanding of the technology and encourages us to 
believe that the problems of the future can be met 
with equal success. 
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Need for Public Understanding of Science 


Gerard Piel 
Scientific American, New York, N.Y. 


T would be difficult, I am sure, to work up a de- 
bate in this company* on the question whether 
the American people ought to have a better 
understanding of science. No one present would 

want the negative side of that argument. When it 
comes to ignorance, we are all likely to sound like 
Calvin Coolidge’s preacher on the subject of sin; we 
are against it. é 

We can congratulate ourselves, nonetheless, for our 
unanimity on this question. Not so long ago there was 
a respectable body of opinion in science which held 
that what the people don’t know won’t hurt them. 
A little knowledge is a dangerous thing, the argument 

* This paper is based on a talk given at the southeastern 


regional meeting of the American Chemical Society in Birm- 
ingham, Ala., 21 Oct. 1954. 
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ran; let the shoemaker stick to his last. Decisions on 
technical matters, whether in public affairs or in in- 
dustry, ought to be made by experts qualified to deal 
with the hard and often complicated facts. The less 
sueh questions get embroiled in the misconceptions 
and prejudices of half-informed laymen, the better 
for everyone. 

Admittedly, something of a case can be made for 
this point of view. I have not done justice to it as it 
was argued to me by a distinguished chemist some 15 
years ago when I asked for help on an article for the 
lay public. Perhaps he is present here tonight. Per- 
haps, to borrow a troublesome metaphor, I should 
have let sleeping dogs lie! 

Since we might have a debate efter all, let me dis- 
pose of my honorable opponent’s position right now. 
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I will concede the logic of his argument. But I call 
your attention to his unspoken premise and its essen- 
tial weakness. This is the notion that an orderly and 
successful society is one which keeps people in their 
places. Along with much of our chemistry, this notion 
is an import from the hierarchical, authoritarian cul- 
ture of Imperial Germany. It did not serve Germany 
particularly well, nor did it find hospitable soil in this 
country. 

Since I have exposed the opposition’s unspoken 
premise, it is only proper that I should confess my 
own. I am committed to the proposition that the wis- 
dom of any government increases in direct ratio with 
the breadth, depth, and intensity of the public discus- 
sion that surrounds it. Democracy is not government 
by plebiscite. The role of the people does not stop at 
the ballot box. The health and vitality of a democratic 
society depends on the participation at all times in its 
decision-making of citizens who are concerned and 
who keep themselves informed. 

Behind this premise there is another one. The argu- 
ment in favor of the democratic process does not con- 
clude with proof that republics are inherently wiser 
and stronger than dictatorships. This is incidental to 
the attainment, or the approximation, of the principal 
objective for which men organize democratic govern- 
ments. That objective is to secure for each citizen the 
opportunity to realize. to the full the promise of his 
endowment as a man. The better-informed man is thus 
not merely a better-informed voter; he is above all a 
better-informed man. In the 18th century tradition, 
the perfectibility of man represents an end in itself. 

Since it is chemistry that brings us together here, 
we may share a parochial satisfaction in recalling that 
the Founding Fathers put science high in the sylla- 
bus of learning that is to lead on to perfection. 
Thomas Jefferson equated the increase and the dis- 
semination of scientific knowledge, the laboratory and 
the press, as the principal vessels of progress: 

While the art of printing is left to us, science can 
never be retrograde; what is once acquired of real 
knowledge can never be lost. To preserve the freedom 
of the human mind then and freedom of the press, 
every spirit should be ready to devote itself to mar- 
tyrdom; for as long as we may think as we will, and 
speak as we think, the condition of man will proceed 
in improvement. 


We are agreed, then, on the need for a wider under- 
standing of science. Let us now attempt an estimate 
of that need. That is to say, let us see how far short 
of the ideal the present state of public understanding 
falls. 

From this point, it would be easy to give over the 
rest of this evening to the misunderstanding of sci- 
ence, There is evidence to paint as dark a picture as 
the mood requires. Anton J. Carlson, the dean of 
American physiologists, is a generous man and a 
friendly eritie. Yet he once declared that 20th century 
man somehow manages to survive in his man-made 
landscape just as ignorant of science and as haunted 
by superstition as Peking man in his unspoiled, pri- 
meval landscape of 100,000 years ago. 
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With due respect for the warmth of Carlson’s feel- 
ings, I do not think we need to take as dim a view 
as he did. The truth is that dryads, leprechauns, and 
trolls have long since fled a culture that prizes oil 
burners, television sets, internal combustion engines, 
deep freezers, and all the 6ther devices that ease and 
complicate our existence. These inanimate gadgets, 
animated only by the mechanics’ tools, have generated 
a powerful antidote to the pathetic fallacy of ani- 
mism that once populated the universe with the crea- 
tures of man’s fear and imagination. Almost every- 
body now has acquiesced in the Copernican revolution 
and the displacement of our earth and us from the 
center of the universe. There is general recognition 
of the idea that the cosmos is a vast impersonal sys- 
tem, ordered by laws of mechanics. The germ theory 
of disease brings people to their doctors, not to their 
knees. In our law there is increasing acceptance of 
the idea of the criminal as a victim of psychological 
and sociological handicaps, an object for treatment 
not for vengeance. In the relationships of man to 
man, our fellow citizens are agreed that all men are 
members of the human race, and they expect that 
we will eventually learn to act like members of the 
same human family. 

It is extremely doubtful that we could have found 
such wide acceptance of the rational and scientific 
view among the members of any previous generation. 
If we go back just a little way in history we find the 
world of reason confined to much narrower quarters 
by superstition, fear, and old wives’ tales. Without 
doubt, future historians will conclude that it was dur- 
ing our lifetime, in the popularization of the rational 
outlook upon the world among citizens in all oceupa- 
tions and professions, that science had its greatest 
impact upon the life of mankind. 

The ground still held in men’s hearts by fear and 
superstition is thus narrowed. But on many of the 
most important questions of life, it seems to remain 
the decisive ground. Ironjeally, science itself seems to 
have fallen heir to much of what remains of the 
frightened awe formerly accorded to the outer dark- 
ness. There is reason enough to be troubled about pub- 
lie ignorance of the scientific and technical consid- 
erations that bear so heavily on the social and political 
issues of the day. But we have cause for more serious 
concern in the real misunderstanding which prevails 
in our culture about the nature of science as a human 
enterprise. 

Science still occupies the House of Magie in which 
it was exhibited at the New York World’s Fair in 
1939. In the popular view science is first of all our 
most securely established body of knowledge. It is a 
rich mine of hard facts that have a tougher con- 
sistency and more utility than revelation. How these 
facts originated and got put together, nobody in- 
quires. The notion that they might go on growing in 
number is disturbing to a large number of people. 
They raise the question whether there sheuldn’t be a 
law or a moratorium or a breathing spell. Scientists 
are workers in this House of Magic. They are qualified 
by special gifts—today, of course, they must also be 
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cleared—for access to technical information. Their 
job is to make something useful out of the ready-to- 
hand facts. Science is thus primarily an important 
step in the immense technological process that makes 
our country so rich and strong. The suggestion that 
science has cultural as well as technological implica- 
tions is downright suspect and heretical, if not worse. 

I believe you will agree that this is a fair rendering 
of the image of science as it fs held in the publie eye 
and mirrored in our press. It is something more than 
a merely popular image. It presents its most alarming 
aspect as it is accepted among otherwise educated 
members of our society. It contributes to the anti- 
rational, antiscientific mood presently ascendant in 
our culture. It promotes the almost complete estrange- 
ment of arts and letters from the sciences, which ex- 
plains why our humanists largely miss the insights 
science now offers into so many of their habitual con- 
cerns. It is found even among engineers and scientists, 
who are all too often ignorant in fields outside their 
own, and among them it tends to confirm a sterile in- 
sularity that shirks the cultural and social responsi- 
bilities of their profession. 

We can easily see, in principle, that such misunder- 
standing of science in our society presents serious 
hazards to both science and society. Let us now go 
from the general to the particular. By examining an 
actual instance of the effects of ignorance on public 
policy, we may take a real measure of the peril that 
confronts scientists and citizens in our country today. 
I would like to explore the murky controversy that 
presently embroils the military policies of our Fed- 
eral Government. 

The age of science dawned in the public conscious- 
ness in the apocalyptic summer of 1945. Neither gen- 
erals nor privates in the ranks, cabinet ministers nor 
defense plant workers—no one was prepared to com- 
prehend the instant annihilation of two Japanese 
cities. Here was a discontinuity in the steadily increas- 
ing horror of war, an abrupt ascent in man’s capacity 
for destructive action. 

The atomic bomb was, of course, a straightforward 
and logical extension of two generations’ work in 
modern physics. Scientists of all of the nations that 
had scientific establishments had contributed to this 
work, But nobody had paid any attention to what the 
physicists were doing. All of the fundamental knowl- 
edge required to fashion not only a fission but a 
fusion bomb was in the public record before 1940. 
But nobody except physicists had read the literature. 

The openness and completeness of the literature 
available deserves emphasis. Until the scientists of 
the Allied Nations imposed their own voluntary 
blackout late in 1939, there had been no occasion and 
no effort to conceal this work, even that concerning 
the unexpected discovery of nuclear fission. The 
January 1940 issue of Reviews of Modern Physics 
carried a survey article by Louis Turner of Princeton 
University that rounded up the papers on uranium 
fission then already in print. His bibliography begins 
with the first report, in 1934, by Enrico Fermi of his 
exposure of uranium to bombardment by slow neu- 
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trons. At this juncture, Fermi and his associates were 
looking for the then hypothetical transuranian ele- 
ment 93. They published two more papers that year. 
Their work stimulated interest in other countries. In 
1935 seven papers are cited in the field, in 1936 five 
papers, in 1937 five more, and in 1938 nine papers. 
Then came the Hahn-Strassman-Meitner work, which 
developed the true import of Fermi’s original experi- 
ment. As an index of the speed of communication 
within the tiny community of physics, Turner's bibli- 
ography showed 104 papers published in the year 
1939. The bibliography listed contributions from the 
laboratories of a dozen nations. Out of a total of 133 
papers cited, incidentally, a scant half-dozen bear the 
names of American authors, none of them dated 
earlier than 1939. 

Turner’s review article was reviewed in turn in a 
chapter on nuclear fission incorporated in a standard 
college physics textbook written by Ernest Pollard 
of Yale University published in 1940. With the aim 
of stimulating student interest, Pollard went beyond 
the formal presentation of the scholarly journal to 
speculate on the prospect of nuclear reactors that 
might generate electrical power or detonate as im- 
mensely destructive bombs, that might produce radio- 
active substances for research and industrial proc- 
esses or for an appalling new kind of chemical war- 
fare. 

At the time of the Fermi-Dunning experiment at 
the Columbia cyclotron early in 1939, even the metro- 
politan press carried journalistic accounts that devel- 
oped the spectacular implications of the work. But, 
again, nobody was the wiser. It was not only the cele- 
brated man in the street who missed the point, but 
people who should have known better. That includes 
chemists, too. I remember that one of your leading 
journals, at about this time, was featuring a series of 
fanciful letters from its readers, satirizing the quan- 
tum theory. It was essentially a jursidictional dispute. 
A few physicists had presumed to apply quantum 
notions to a reinterpretation of the chemical bond. 
Physies, in truth, seemed to be dealing with a “world 
that is not only queerer than we imagine, but queerer 
than we can imagine.” 

As a direct consequence of this void in ecommuni- 
cation, the atom made its debut in our culture and in 
our polities as a military secret. The Atomic Energy 
Act of 1946 gives a measure of the ignorance, and 
hence the fear, that has engulfed the whole subject 
ever since. In its section on secrecy, the act gives 
atomic secrets a peculiar definition. It declares to be 
restricted 

... all data concerning the manufacture or utilization 
of atomic weapons, the production of fissionable ma- 
terials or the use of fissionable materials in the pro- 
duction of power, but shall not include any data 
which the Commission from time to time determines 
may be published without adversely affecting the 
common defense and security. 


In literal translation, this language means that the 
existing world literature of modern physics, including 
the 133 papers published before 1940, is declared to 
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be secret until such time as the Atomic Energy Com- 
mission might decide to declassify it. This is not 
secrecy in the only intelligible meaning of the term. It 
is statutory tabu. Like the tabu of the Polynesian 
cultures, it derives its sweeping sanctions from popu- 
lar ignorance. 

Herbert Marks, the first general counsel of the 
Atomie Energy Commission, observed in an article in 
the Yale Law Journal published in 1948 that the ad- 
ministration of the atom from the outset was walled 
off from the normal processes of “public scrutiny and 
protest” that are “the chief protections of society 
against incompetence, unfairness and corruption in 
government.” Today, 9 years later, the tabu still 
throws its pall over all the immense questions of 
policy that are involved in the atomic energy enter- 
prise. Among these, the most immediately decisive for 
the national security and welfare is the role of atomic 
weapons in our national defense program. 

It is only during the last few months that the pub- 
lic has been given a chance to comprehend the extent 
to which our armament program is committed to big 
bombs. The schrechlichkeit theory of modern war, 
which rests upon the long range aerial destruction of 
civil populations, did not work in World War II. 
The hydrogen bomb may very well have made it the 
strategy of choice for World War III. But there has 
been no adequate public discussion of its soundness 
as a policy for our country. Certainly the debate on 
the question has fallen far short of our traditional 
standards. of controversy on questions of such politi- 
eal, ethical, and military magnitude. 

There was one brief moment, way back in 1948, 
when the possibility of an alternative military policy 
was actually debated in the public record. It was oc- 
easioned by interservice rivalry and the Navy’s effort 
to preserve its independence within the unified mili- 
tary establishment. According to our native custom, 
the issue was the popular one of corruption—the 
question whether the first contract for intercontinen- 
tal bombers had been properly negotiated by the Air 
Force. The transcripts of the Congressional hearings 
that followed are worth reading today. It is the last 
time that the public record rehearses the arguments 
in favor of a balanced military establishment designed 
to destroy enemy military forces and to take and to 
hold enemy territory. 

I do not pretend to be qualified to make a judg- 
ment as to the choice of alternatives here. What seems 
to me more important and worth careful considera- 
tion by all responsible citizens is the fact that the de- 
cision was made in secret. It was made by a very few 
men. In making it, they did not have the advantage 
of the guidance—nor the disadvantage of the pres- 
sures—under which our public officials normally make 
such decisions, Since this is a procedure diametrically 
at odds with our custom and tradition, we are for- 
tunate now to have at least part of the story in the 
public record. It is told in the current best-seller of 
the Government Printing Office, the 992 pages in 
small type entitled, In the Matter of J. Robert Oppen- 
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heimer, Transcript of Hearing Before the Personnel 
Security Board of the United States Atomic Energy 
Commission. The H-bomb controversy takes up 
roughly one-third of the million words. It is worth 
reading for the lesson in slementary civies which it 
holds. 

Here you will find a story of palace intrigue that 
affronts the traditions of our self-government. The 
east of characters includes scientists, lawyers, busi- 
nessmen, and politicians—a representative sample of 
American officialdom. For each of them the immense 
burden of the decision that must be made is many 
times multiplied by the fact that it must be done in 
secret. It is clear from the record that no one is im- 
mune to the dread anxiety that his choice, whichever 
way it goes, may later be regarded as wrong. From 
the scientists on the General Advisory Committee to 
the politicians, however, you find an increasing tend- 
ency to play it safe, to decide that right will be on 
the side of the biggest bang. It is at this point, of 
course, that the public would normally be consulted 
and the responsibility for the decisions, right or 
wrong, laid where it belongs. 

That was not possible here. Accordingly, what 
should have been questions of merit become questions 
of motive. Honorable men are impugned in the record 
of secret intelligence agencies. There is a poison pen 
letter. One imagination, made fertile by fear, invented 
a tale of a secret conspiracy of scientists, with a 
cabalistic code name, that is worthy of science fiction. 

This is clearly not the way government is conducted 
in America. We may hope that the whole issue, now 
that the only significant security restraints have been 
breached by the very publication of the Oppenheimer 
transcript, will be subjected to public review and re- 
consideration. 

Meanwhile, the obsession with secrecy and the igno- 
ranece of science from which it springs have done grave 
damage to the relationship between science and gov- 
ernment and hence to the national security that mili- 
tary security procedures are supposed to protect. Re- 
cently, before a Congressional Committee, Vannevar 
Bush declared that the mutual respect between the 
scientifie community and the military services achieved 
during World War II has been “almost destroyed 
and one of the principal reasons is the security sys- 
tem.” As a result, he said the U.S. defense against 
continental air attack has fallen 2 years behind where 
it should be. 

For the long-run good of science and the national 
welfare, this estrangement of scientists and the mili- 
tary might prove to have some advantages. In the 
present fiscal year the combined expenditures of the 
defense establishment and the Atomic Energy Com- 
mission, adding up to $1.2 billion, account for fully 
half of all the funds the nation is expending on re- 
search and development. The appropriation for the 
National Science Foundation in this same fiscal year 
is a mere $8 million. The contrast between these two 
figures is a measure of the continuing neglect in our 
country of the needs of fundamental research, or pure 


Scrence, vou. 121 


scho 
time 


roor 
tech 

B 
app 
pub 
over 
pect 


seier 
appl 
six 
and 
Fou 
nony 
cred 
figm 
meal 
than 
W 
prev 
as a 
ance 
has 
Ame 
Irre 
has 
eare 
gene 
the 
B: 
se 
N 
It 
“les: 
ence 
at 
tr 
tr 
ki 
It i 
seie 
T 
aw 
ents 
tax] 
the 
or | 
has 

- 


ur 


science, as contrasted with our lavish expenditures on 
applied science. 

Before the war basic science got one dollar in every 
six of the country’s annual expenditures on research 
and development. If we add to the National Science 
Foundation’s outlay the full income available from 
nonprofit foundations and university endowments and 


credit a generous portion of industry’s research ex- 
penditures to the account of basic science, the biggest 
figure we can arrive at is about $120 million. This 
means that basic science today is getting not more 
than one dollar out of every twenty. 

We have here a cold statement in dollars of the 
prevailing misunderstanding of the nature of science 
as an essential enterprise of our culture. This imbal- 
ance in emphasis on applied as against pure science 
has prevailed now for nearly 15 years, ever since 
American science was mobilized for World War II. 
Irreparable harm, in the opinion of many observers, 
has already been done to our scientific resources. The 
careers of a disproportionate percentage of a whole 
generation of younger scientists have been diverted to 
the narrower ends of applied research. Our high 
schools and colleges, with the offspring of the war- 
time baby boom on the verge of flooding their class- 
rooms, see their science teachers going off to work as 
technicians, at higher salaries in industry and gov- 
ernment. 

By now the crucial relationship between pure and 
applied science ought to be comprehended by the 
public and the government. The story has been told 
over and over again. Ten years ago the original pros- 
pectus for the National Science Foundation declared: 

Basic research leads to new knowledge. It provides 

scientific capital. It creates the fund from which the 

practical applications of knowiedge must be drawn. 

New products and new processes do not appear full- 

grown. They are founded on new principles and new 

conceptions, which in turn are painstakingly devel- 
oped by research in the purest realms of science. 


It is further a familiar fact that America has made 
“less than its proportionate contribution to basie sci- 
ence.” As Crawford Greenewalt put it, 

We have been fortunate in the past in having avail- 
able to us the results of basic science from the world 
at large. This has permitted us to indulge our indus- 
trial genius, perhaps without at the same time con- 
tributing our fair share to the world’s fund of basic 
knowledge. 


It is time, at last, that we took active measures to 
redress the balance of emphasis on pure and applied 
science. 

The very first of these measures must be to develop 
a wider understanding of the nature of the scientific 
enterprise among the citizens of our country. The 
taxpayer has now succeeded the philanthropist as 
the principal patron of science. If he is to play his 
role wisely he must be shown that science is not solely 
or simply a branch of technology, that mere utility 
has never provided sufficient motive to inspire the 
curiosity, the initiative, the imagination, and the per- 
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sistence that is embodied in all great work. To this 
point J. Robert Oppenheimer has testified, 


We know how little of the deep new knowledge which 
has altered the face of the world, which has changed 
—and increasingly and ever more profoundly must 
change—man’s views of the world, resulted from a 
quest for practical ends or an interest in exercising 
the power that knowledge gives. For most of us, in 
most of those moments when we were most free of 
corruption, it has been the beauty of the world of 
nature and the strange and compelling harmony of 
its order, that has sustained, inspirited, and led us. 
. . . If the forms in which society provides and exer- 
cises its patronage leave these incentives strong and 
secure, new knowledge will never stop as long as 
there are men. 


This declaration of motive might seem, at first 
glance, a selfish one— it is as if science should be sup- 
ported because scientists enjoy it. However, the ree- 
ord shows that the trained human mind set free to 
choose its own objectives turns invariably to deep 
and significant enterprises. Warren Weaver expressed 
it thus: 

The most imaginative and powerful movements in 

the history of science have arisen not from plan, not 

from compulsion, but from the spontaneous enthu- 
siasm and curiosity of competent individuals who had 


the freedom to think about things they considered 
interesting. 


If the public is to find such motives for the support 
of science, then it, too, must be able to enjoy those 
fruits of research that are beautiful, significant, and 
interesting as well as useful. Here, in fact, we enter 
a much ,wider area of concern than the annual appro- 
priation for the National Science Foundation. For 
lack of such participation in the life of science we 
are witnessing a retreat to authority in many quarters 
in our culture. Among people who are engaged in sci- 
ence there should be more than a guild member’s in- 
terest in the fact that the major movements in our 
arts and letters today are antiscientifie in spirit. 

There is good reason why our contemporary ro- 
mantics should turn the wrath of their frustration 
upon science. In the 400 years since Copernicus the 
scientific enterprise has brought more than an indus- 
trial revolution. It has undermined the ancient abso- 
lutes in which men once found the purpose and plan 
of their existence. Nor has the much-praised utility of 
science proved an unmixed blessing. Technology has 
made possible, indeed has necessitated, the organiza- 
tion of superstates, giant cities, and vast industrial 
enterprises. With the attendant centralization of in- 
itiative and authority, the individual becomes the 
anonymous creature of decisions and compulsions 
originating he knows not where. It is not hard for 
20th century medievalists to show that the serf 
found more happiness in the security of his bondage 
than modern man in the insecurity of his liberation. 

The demands of the human spirit cannot be denied. 
If we are to maintain individual freedom in our 
crowded world and manage civilization democratically, 


321 


1 

r 

e 

fo 

ir 

e 

a 

d 

st 

re 
al 

he 

he 

n- 

ly 

‘e- 

he 

ar 

vo 

ire 

21 


then each man must have conviction in his own worth 
as an individual and purpose that fulfills the per- 
sonal miracle of his existence. It is now too late in the 
history of science for men to satisfy these demands by 
retreat to authority. It is, in fact, impossible for the 
human mind in its integrity to deny for long the in- 
escapable conclusions of its capacity to know and 
think. 

The rational method offers no absolutes and no 
blueprints prepared in advance to tell us what we 
want to live for. But science does broaden and secure 
the ground upon which men can make their choice. 
It has already shown that human life is not fated to 


be, in the words of Thomas Hobbes, bloody, brutish, 
and short. In our increasingly complete and connected 
knowledge of the cosmos we have an ever clearer un- 
derstanding of ourselves and our place in nature. We 
see that the perfected man; that ideal of the 18th cen- 
tury Enlightenment, is the ultimate product of the 
cosmic process as it is known to modern science. 

Science thus bears upon the ends as well as the 
means of the life of man. We have need for a better 
understanding of science among the members of our 
society not only that we may use the power which 
such understanding gives us, but that we may use it 
well, 


Liberty Hyde Bailey 


ANY great men have served on the staff of 

Cornell University, but it is probable that 

none contributed so much to the univer- 

sity and to the country as did Liberty 

Hyde Bailey. Professor in the university from 1888 

to 1903 and dean of the College of Agriculture from 

1903 to 1913, he retired in 1913 to devote the re- 

mainder of his life to taxonomic research in the field 
of botany. He died 25 December 1954. 

Bailey was born on a farm in the wilderness of 
South Haven, Michigan, in 1858, 3 years after the 
founding of the first agricultural college in the United 
States at Lansing, Michigan, and 2 years after Sena- 
tor Morrill presented to the Congress the land-grant 
act that bears his name. Both of these events were to 
play a large role in Bailey’s career. 

The farm in the wilderness was a world in itself. 
Soap, candles, leather, cloth, food, and fuel were all 
produced on the farm. Friendly Indians peered 
through windows of the home to see what the white 
man ate and how he lived. Bailey witnessed the transi- 
tion of the farm from a self-sufficient unit to the 
highly specialized and mechanized farm of today. 
During this period he contributed greatly to making 
the farm a better way of life—and to a better means 
of living. 

As a young boy he began to marvel at the wonders 
of nature. At the age of 10 he was collecting plants, 
insects, and rocks and creating museums in his home 
or in the barn. At the age of 14 he was grafting scions 
of superior quality to fruit stock of inferior quality 
for farmers in his neighborhood. With the aid of a 
neighbor he began a more systematic study of plants. 
The land, the fields, the streams, the forest, and books 
were his primary interests. It was natural, therefore, 
that he should enroll in the Michigan Agricultural 
College (now Michigan State College). Here he was 
influenced by one of the masters in botany and soon 
was collecting plants for the herbarium and for class- 
room use. 

Following graduation Bailey became a newspaper 
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reporter, but after some months in this field he ac- 
cepted a position as assistant to Asa Gray, the famous 
botanist of Harvard University. He became professor 
of horticulture and landscape art at Michigan State 
College in 1885. Here he established a department of 
horticulture, the first in the United States. His repu- 
tation as a teacher and scholar and his zeal to bring 
knowledge to the farmer attracted the attention of 
Cornell, Bailey was then invited to become professor 
of general and experimental horticulture and began 
his work at Cornell in 1888. 

His impact on the College of Agriculture was enor- 
mous, and he was recognized immediately as an in- 
spiring teacher. He stimulated research and extension 
teaching. Graduate students came to work under his 
direction, and a host of his students became leaders 
in the field of horticulture. Textbooks in horticulture, 
as well as in other fields of agriculture, were lacking. 
He began to write books on various phases of horti- 
culture, plant breeding, and evolution, and as an 
editor he stimulated the preparation of textbooks in 
the various fields of agriculture. These total more than 
100. 

Bailey’s arrival at Cornell catalyzed the extension 
movement. He traveled widely in the state, he wrote 
bulletins on the experimental and research work, and 
when, in 1894, the state of New York appropriated 
$15,000 for extension work at Cornell, he initiated 
experiments to control diseases of the grape by the 
use of bordeaux mixture. This was pioneer work. 

Bailey sueceeded Isaac Phillip Roberts as dean and 
director of the College of Agriculture in 1903. The 
college was lacking in financial support, and the need 
for a substantial college of agriculture was clear. 
Roberts, aided by Bailey and others, had prepared 
the groundwork and had earned the good will of the 
farmers. Both emphasized the need for a New York 
State College of Agriculture supported by the state. 
Despite active opposition by various educational in- 
stitutions of the state of New York, legislation was 
enacted in 1904 to establish the New York State Col- 
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lege of Agriculture at Cornell University. The part 
played by Bailey in the formulation of a bill and 
its enactment cannot be overemphasized. 

Under Bailey the college grew rapidly. From an 
enroliment of 100 students in 1902, it grew to 1400 
by 1913. The staff increased from 11 to about 100. By 
1906 the functions of the college were established by 
the state as teaching, extension, and research. Baile 
believed firmly in the freedom of research. He be- 
lieved that extension work should reach children and 
women as well as the farmer. He created a depart- 
ment of home economics, now a large college at Cor- 
nell, and fostered nature study for children. Andrew 
D. White, the first president of Cornell, said in 1914, 
“When Mr. Roberts came a change began; that was 
the turning of the tide. Then came the prodigious 
success of Mr. Bailey.” 

Bailey's viewpoint on education was broad. In an 
address made in 1910, he diseussed the “Place of agri- 
culture in higher education.” He referred to the fact 
that education in the past had not been related to 
the living and had been confined to the privileged 
classes. Then he stated: 


We have practically left the old definition of eul- 
ture as the end-all and be-all. We are escaping our 
bonds. We are rising beyond the narrowness‘and pov- 
erty of old educational systems. ... We shall not 
lose the old. If the old will no longer constitute the 
whole it will still contribute its part in the develop- 
ment of the race ... and be absolutely more im- 
portant than it has ever been in the past. ... We 
really believe that an educated man is not determined 
by the particular route through which he has come, 
but by the perfectness to which he has developed in 
breadth of view, clear reasoning, good judgment, 
tolerance, high ideals, sensitiveness to art and nature 
and devotion service. 


Bailey was a prolific writer and was in great de- 
mand as a lecturer, not only in the United States, but 
in many foreign countries. He contributed countless 
articles to the press and to magazines. He edited and 
wrote many articles for the Cyclopedia of American 
Horticulture, four volumes; Cyclopedia of American 
Agriculture, four volumes; and Standard Cyclopedia 


of Horticulture, initially six volumes. Of all his pub- 
lications, he was probably proudest of his book, The 
Holy Earth, which was recently reprinted. His writ- 
ings ranged from verse to philosophic and social ar- 
ticles and to scientific treatises. 

President Theodore Roosevelt, in 1908, appointed 
Bailey chairman of the Commission on Country Life, 
the result of which was a broad survey of agriculture 
in the United States; the report of this survey was 
written by Bailey. 

After his retirement in 1913, Bailey resumed his 
botanical investigations. He had been interested in the 
great variability of plants of the genus Rubus (black- 
berries and raspberries), and throughout his career he 
had collected plants of this genus. He had maintained 
an extensive herbarium of natural and cultivated 
plants. Soon after his retirement, he gave Cornell 
University his herbarium, a valuable collection of bo- 
tanical books, and the building in which they were 
housed, This is now known as the Bailey Hortorium 
and is a part of the College of Agriculture. It is de- 
voted to the origin, evolution, and taxonomy of eul- 
tivated plants. Until a few years before his death, 
Bailey devoted his time to a study of palms, making 
arduous trips to the tropies for that purpose, and he 
became the world authority on this important group 
of plants. In addition, he published memoirs on Rubus 
and on various other genera of plants. 

His leadership in the fields of horticulture, agricul- 
ture, and botany and his reputation as a philosopher 
and writer brought him honorary degrees from vari- 
ous universities, medals from horticultural societies 
of the United States and foreign countries, and mem- 
bership if learned societies throughout the world. He 
was a fellow of the American Academy of Arts and 
Sciences and a member of the National Academy of 
Sciences and of the American Philosophical Society. 
He was president of the American Association for 
the Advancement of Science in 1926 and of the Bo- 
tanical Society of America in 1928. 

Lewis KNupson 
Department of Botany, 
Cornell University, Ithaca, New York 


News and Notes 


Science News 


Primary responsibility for the technical planning 
and preparation for this country’s participation in 


the United Nations-sponsored International Confer- ° 


ence on the Peaceful Uses of Atomic Energy has been 
assigned to the U.S. Atomic Energy Commission. 
Preliminary plans for U.S. participation in the con- 
ference, which is to take place in Geneva, 8-20 Aug. 
[Science 121, 156 (4 Feb. 1955); 121, 231 (18 Feb. 
1955) ] were announced on 23 Feb. At that time the 
commission named George L. Weil as technical direc- 
tor for U.S. participation. Weil, who wrote the article 
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on “Hazards of nuclear power plants” that appears 
in this issue, pages 315-317 was formerly director of 
reactor development for the ACE; at present he is a 
consultant on atomic energy to the AEC as well as to 
private firms. 

The AEC is assembling, through leading educational 
institutions, industrial establishments, and research 
centers, both Government and private, technical in- 
formation in the fields appropriate to the agenda. The 
commission also is planning a technical exhibit in 
which more than 60 institutions and firms already 
have expressed an interest. 
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Invitations are being issued requesting that 500- 
word abstracts of the U.S. papers to be considered 
for the program be mailed before 11 Mar, to: Office 
for International Conference, U.S. Atomic Energy 
Commission, Washington 25, D.C. Abstracts of ac- 
cepted papers must be submitted by the AEC to 
United Nations Secretary-General Dag Hammar- 
skjold by 15 May; he must receive full texts before 1 
July. Interested individuals should communicate with 
the administrative heads of their organizations for 
copies of the conference agenda and rules of proce- 
dure. 

Homi J. Bhabha of India has been named president 
of the conference. Walter G. Whitman of Massachu- 
setts Institute of Technology, who has been engaged 
as an officer of the U.N. Secretariat, has been assigned 
to serve as the meeting’s secretary-general. Hammar- 
skjold will appoint six vice presidents from nominees 
to be designated by Brazil, Canada, France, the 
U.S.S.R., Great Britain, and the United States. A 
U.N. internal working party to assist Hammarskjold 
on conference mattters includes Ralph Bunche, Gun- 
nar Randers, and Ilya Tehernychev. 

The conference is an outgrowth of President Eisen- 
hower’s atoms-for-peace proposal to the United Na- 
tions on 8 Dee. 1953, when he urged that the atomic 
resources of the world be mobilized to apply the bene- 
fits of atomic energy to the cause of peace. The pro- 
gram will include discussion of reactor technology; 
atomie power; radiation protection; applications of 
atomie energy to biology, medicine, and agricultzre; 
and the industrial uses of radioisotopes. 

Each participating country may be represented by 
no more than five persons, but these representatives 
may be accompanied by as many advisers as are neces- 
sary to insure adequate presentation and discussion 
of technical papers. A set of rules has been drafted 
that is intended to keep political issues out of the dis- 
cussion. 


On 7 Feb. during the hearings being conducted by 
the Joint Congressional Committee on Atomic Energy 
on the state of the United States atomic energy indus- 
try, Walker L. Cisler, president of the Detroit Edison 
Co., said that prices offered by the Government for 
atomic materials were “about half” of what he ex- 
pected them to be and provided no incentive to pri- 
vate industry to construct commercial atomic power 
plants. He stated that private industry “could not 
carry out accomplishment of a breeder reactor with- 
out government help.” 

James G. Beckerly, former director of classification 
for the AEC, observed that existing secrecy rules were 
hampering the industrial development of atomic 
energy and have not deterred the “nuclear arming” 
of Russia. 

This testimony indicates why progress in the peace- 
time development of nuclear energy has not been more 
rapid, although more than a year has passed since 
President Eisenhower’s statement to the United Na- 


tions on this country’s desire to facilitate the use of “ 


atomic energy for the good of mankind However, 
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recent events offer some encouragement in this area. 
On 10 Feb. the Consolidated Edison Co. of New York 
announced that it is planning to build what will prob- 
ably be the first atomic power plant in the United 
States financed entirely hy private capital, and on 
12 Feb. the AEC made public an agreement to sell 
the Government of India 10 tons of heavy water, one 
of the most efficient materials available for moder- 
ating nuclear reactions under controlled conditions. 

This latter move is particularly timely in the light 
of a statement by Sen. John W. Bricker (R., Ohio), 
who headed a Congressional subcommittee that has 
just completed a 5-wk tour of 11 nations in Europe 
and the Far East. He said that much of the goodwill 
won for the United States by the President’s UN 
speech in Dee. 1953 would be lost unless this country 
came forward immediately with “some conerete and 
formal way of demonstrating its willingness to get on 
with atomic cooperation.” 


Britain has committed herself to a 10-yr program 
for building 12 nuclear power stations. In a White 
Paper introduced in Parliament on 10 Feb., a plan 
that can be varied as necessary describes an initial 
eapacity of 1.4 to 2 million kilowatts; Britain’s pres- 
ent capacity is a little more than 20 million kilo- 
watts. The price, 0.7 ct/kw hr, will be slightly higher 
than the current cost of coal-generated power; how- 
ever, since Britain is having to import more and more 
coal, the price of coal-generated power is expected 
to rise. 

The cost of the new program will be £300 million, 
or $840 million, but this will be offset by reduction 
and, perhaps, cessation in the construction of conven- 
tional generating stations. In discussing the project, 
Geoffrey Lloyd, Minister of Fuel and Power, said: 
“This is a historic day for Britain. I know of no other 
nation that has yet launched a nuclear power pro- 
gram on this scale.” 


« 


The bubble chamber, a new device that combines the 
experimental possibilities of the Wilson cloud cham- 
ber with the high-mass density available in photo- 
graphic emulsion techniques, was described at the re- 
cent meeting of the American Physical Society in New 
York. The feasibility of using the bubble formation 
in a liquid to make the path of ionizing particles 
visible was first demonstrated by D. A. Glaser of the 
University of Michigan, and the instrument was fur- 
ther developed by experimentalists at the University 
of Chicago and at the Radiation Laboratory in Berke- 
ley. At present the device is being used in several 
laboratories to study high-energy nuclear events. 

The bubble chamber makes use of the unstable sys- 
tem of a superheated liquid—that is, liquid hydrogen 
at a temperature above its boiling point. As soon as 
ionizing radiation enters the system, gas bubbles are 
formed and the liquid starts to boil almost immedi- 
ately. If, however, a picture of the bubble formation 
is taken a few microseconds after the ionizing event 
takes place, then the bubbles formed along the path 
of the ionizing radiation give rise to a visible track. 
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The high density of the liquid, the almost complete 
absence of undesired tracks owing to the shertness of 
the time interval during which the chamber is sensi- 
tive to ionizing radiation, and the possibility of taking 
pictures in rapid sequence make the bubble chamber 
an extremely versatile instrument for the study of 
high-energy events. 


At a New York Academy 8f Medicine conference 
on 10 Feb. [Science 121, 284 (25 Feb. 1955) ] Albert 
Szent-Gyoérgi, director of the Institute for Muscle Re- 
search at Woods Hele, reported the isolation of a 
flavonoidlike chemical in the thymus, one of the least 
understood glands in the body and one that has here- 
tofore been considered rather unimportant. In human 
beings it is loeated high in the chest. It continues to 
develop until the second year of life, remains station- 
ary until about the 14th year, then undergoes a fatty 
metamorphosis and atrophy. 

During his presentation Szent-Gyérgi exhibited a 
small vial of the new substance, which he had ex- 
tracted from more than 15 kg of ealf thymus, saying 


This little tube contains 14% g of an intensely yel- 
low substance which I extracted from animal tissues, 
from. the thymus gland, in which it is present in 
amazingly high quantity of the order of 9.1 mg/g of 
fresh tissue and is present in the gland in a colorless 
form as part of a complex. 


He explained that this existence in the gland in color- 
less form is the reason the material has eluded de- 
tection. 


Voks, the bulletin of the U.S.S.R. Society for Cul- 
tural Relations with Foreign Countries, reports that 
the U.S.S.R. has established two weather stations, 
North Pole-3 and North Pole-4, on drifting ice floes 
in the central arctic. Describing life on the ice floes, 
the article states that there are two types of dwell- 
ings, prefabricated cottages on skids and tents. The 
tents “are made of many layers of fabries stitched to- 
gether with warm interlinings” and capable of pro- 
viding warmth even when the temperature outside 
drops to — 40°F, “The stations have helicopters, trac- 
tors, and cross-country motorears at their disposal,” 
as well as “gas heating, electric light, radio, and even 
telephone communications.” Communication with the 
islands’ personnel, ‘‘outstanding scientists and experi- 
enced polar explorers who have spent more than one 
winter in the arctic,” is maintained by radio and air- 
eraft. 


Twelve scientists have accepted assignments to 
serve on the new Human Embryology and Development 
Study Section announced recently by the Division of. 
Research Grants of the National Institutes of Health, 
Bethesda, Md. Louis M. Hellman of the State Uni- 
versity of New York, New York, N.Y., has been named 
chairman, and the members are Josef Warkany, Chil- 
dren’s Hospital, Cincinnati, Ohio; Warren O. Nelson, 
University of Iowa; Edith L. Potter, Chieago Lying- 
In Hospital; Howard C. Taylor, Jr., College of Phy- 
sicians and Surgeons, New York; Harry H. Gordon, 
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Sinai Hospital, Baltimore; Louis B. Flexner, Univer- 
sity of Pennsylvania; Donald H. Barron, Yale Uni- 
versity; Louis K. Diamond, Children’s Hospital, Bos- 
ton; Duncan Earl Reid, Boston Lying-In Hospital; 
Katherine Bain, Children’s Bureau, Public Health 
Service; and William F. Windle, National Institute 
of Neurological Diseases and Blindness, NIH. Elsa 
Orent Keiles, Division of Research Grants, NIH, is 
executive secretary. 

This study section will be concerned with human 
reproduction and early development, a field that has 
remained largely neglected. During the past few 
years, however, there has been a progressive awaken- 
ing of interest in such problems as infertility, preg- 
naney and labor, congenital malformations, and the 
newborn, especially the premature. 

The spectacular reduction in maternal and infant 
mortality related to infectious diseases is perhaps the 
most important factor responsible for this increased 
interest. Other factors have been the appearance of a 
number of promising research leads that have estab- 
lished a definite relationship between disease of the 
pregnant woman and congenital anomalies in the off- 
spring; the recent developments in retrolental fibro- 
plasia; and the growing trend toward appointment of 
full-time faculties in obstetrics and pediatries. 


The American Council on Education has proposed 
a tax credit plan to aid students in institutions of 
higher learning as an antidote to the serious man- 
power shortages that exist in professions and voea- 
tions for which a college education is essential. These 
shortages are defined in a comprehensive study re- 
cently completed by Dael Wolfle for the Commission 
on Human Resources and Advanced Training. His 
investigdtions show that of the students in the upper 
two-fifths of high-school graduating classes—a group 
of approximately 342,000 per year—only 51 percent 
enroll in college. There is evidence that of the re- 
maining 49 percent, half are probably prohibited 
from continuing their education by lack of funds. In 
addition to reporting in detail on the areas in which 
the supply of college graduates is insufficient to meet 
immediate needs, Wolfle notes that as the population 
inereases the demand for professional workers in- 
creases at double the rate. 

If substantial tax relief were given for student fees 
paid to tax-exempt public and private educational 
institutions, parents in the $8,000 to $12,000 a year 
bracket, who now require partial scholarships to keep 
their children in college would be able to forego these 
scholarship funds, thus making them available for 
those children coming from homes of lesser financial 
ability. Some institutions, without curtailing the sup- 
port given to superior students from low-income 
homes, could conserve some of the operational funds 
now used for scholarships and make them available 
for faculty salaries and maintenance of plants, thus 
improving the quality of instruction. 

The plan proposed, which has been studied, in sev- 
eral different forms, by numerous educational groups 
for more than a year, is based on a formula suggested 
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by the Resolutions Committee of the Taxation Section 
of the American Bar Association at its 1954 conven- 
tion. Briefly, the plan provides that 30 percent of 
student tuition and fees actually paid by the taxpayer 
be applied as a tax credit on the amount of income 
taxes otherwise payable. This means that all taxpay- 
ers who pay a given amount of tuition and fees would 
receive the same tax benefit in dollars, regardless of 
their income tax bracket. 

There is now general agreement among those who 
have been involved in the study that this tax credit 
method is much superior to the previously suggested 
plan of making the cost of tuition and fees deductible 
from income. The tangible advantage to those in low- 
income brackets is evident. 

The plan that is being proposed is supported in 
principle by the Association of State Universities, the 
Association of American Colleges, the American 
Alumni Council, and other educational groups; and 
it has been specifically endorsed in detail by three 
committees of the American Council on Education, 
which represents the entire range of public and pri- 
vate, low-tuition and high-tuition institutions existent 
in this country. 


Scientists in the News 


The Albert Einstein College of Medicine of Yeshiva 
University has announced the following appoint- 
ments: department of anatomy, Ernst Scharrer, pro- 
fessor and chairman, and Berta Scharrer, professor; 
department of biochemistry, Abraham White, profes- 
sor and chairman; department of medicine, Irving 
London, professor and chairman; department of 
pathology, Alfred A. Angrist, professor and chairman; 
department of pediatrics, Henry L. Barnett, professor 
and chairman; department of physiology, Henry D. 
Lauson, professor and chairman; department of 
preventive and environmental medicine, Marcus D. 
Kogel, dean, professor, and chairman, and Henry B. 
Makover, professor; department of pharmacology, 
Alfred Gilman, professor and chairman; department 
of psychiatry, Milton Rosenbaum, professor and 
chairman, and John Frosch, professor and executive 
officer; department of radiology, Milton Elkin, pro- 
fessor and chairman; department of surgery, Leo M. 
Davidoff, professor and chairman, and Charles B. 
Ripstein, professor and executive officer. 


Marcus E. Hobbs, chairman of the Duke University 
department of chemistry since 1951, has been named 
dean of the Graduate School of Arts and Sciences, a 
post formerly held by Charles S. Sydnor, who died last 
March. New chairman of the chemistry department is 
John H. Saylor, who previously served as executive 
officer of the department and director of undergrad- 
uate studies. 


The 1955 annual Hermann M. Biggs memorial lec- 
ture of the New York Academy of Medicine, on the 
“Medical aspects of alcoholism and drug addiction,” 
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was delivered jointly on 3 Feb. by Giorgio Lolli, di- 
rector of the Silkworth Memorial Service, Knicker- 
bocker Hospital, who spoke on alcoholism, and Harris 
Isbell, director of the Addiction Research Center, 
U.S. Public Health Servise Hospital, Lexington, Ky., 
who dealt with drug addiction. 


Thomas H. Ham, blood specialist and professor of 
medicine and chairman of the Committee on Medical 
Education at Western Reserve University, has been 
appointed to the National Advisory Health Council 
of the Public Health Service, U.S. Department of 
Health, Edueation, and Welfare. 


F. Peyton Rous, pathologist and member emeritus 
of the Rockefeller Institute for Medical Research, 
delivered the annual Jean Redman Oliver lecture at 
the State University of New York College of Medicine 
in Brooklyn on 24 Feb. His subject was “Cancer 
causation as viewed today.” 


Duncan S. Ballantine has been appointed president 
of Robert College and the American College for Girls, 
both of which are divisions of Istanbul American 
College, Istanbul, Turkey. Ballantine was president 
of Reed College from 1952 until last fall; previously 
he was on the faculty of Massachusetts Institute of 
Technology. 

Robert College is the oldest American college 
abroad, having been founded in 1863. The American 
College for Girls was opened as a secondary school in 
1871. Although they are chartered as separate corpo- 
rations in the United States, the colleges were united 
in 1932 under a joint administration to form one 
institution. Ballantine’s appointment is subject to the 
approval of the Turkish Government. 


Ephraim Shorr, professor of internal medicine at 
Cornell Medical School, New York, and director of 
the Special Metabolic Service of New York Hospital, 
will give the annual Meyer Bodansky lecture at the 
University of Texas Medical Branch, Galveston, on 
21 Mar. on the subject of endocrine factors in relation 
to electrolyte and water balance. 


Roy P. Pennington, who was born and educated in 
Canada, has returned to that country after serving 
from 1949 to 1955 in the agronomy department at 
Pennsylvania State University. He has assumed man- 
agement of the American Potash Institute’s Canadian 
office in Hamilton, Ont., following the retirement of 
E. K. Hampson, Canadian manager since the institute 
was formed in 1935. 


Albert S. Richardson, for 33 yr a research chemist 
for the Procter and Gamble Co., Cincinnati, has re- 
tired. He received his A.B. degree in 1913 and his 
M.A. degree in 1915 from Princeton University and 
continued there until 1920 as an instructor in chemis- 
try, with an interlude of 2 yr with the Army Chemical 
Warfare Service. In 1920 he joined the Du Pont Co. 
as a research chemist, and in 1921 he moved to Proe- 
ter and Gamble. He returned to Princeton for several 
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months in 1927 and received his Ph.D. degree under 
Hugh §. Taylor. At Procter and Gamble he was 
largely responsible for the growth and development 
of the research department. Richardson’s work has 
long been conerned with industrial catalytic hydro- 
genation and the chemistry and physical chemistry of 
long-chain organic compounds such as fats, oils, soaps, 
and synthetic detergents. + 

His American Chemical Society activities include 
many years of service on the advisory boards of In- 
dustrial and Engineering Chemistry, Chemical and 
Engineering News, and the American Chemical So- 
ciety News Service. He is a past chairman and trustee 
of the Cincinnati section, and in 1951 the section 
chose him to receive the second annual Eminent Chem- 
ist award. Richardson has also been active in the af- 
fairs of the American Oil Chemists’ Society, having 
served as president in 1931 and as a member of the 
governing board, the referee board, the editorial ad- 
visory board, and the Smalley Foundation Committee. 


Joel T. Boone, vice admiral, MC, USN, retired, has 
resigned as chief medical director of the Veterans 
Administration. He is sueceeded by William S. Middle- 
ton, a physician who has been associated with VA in 
a consultive capacity for more than 30 yr. 


William C. Hoida, who has been a member of the 
Biological Abstracts staff since March 1954, has been 
appointed assistant editor by the board of trustees. 


William A. Hickey, Capt., USN (Ret.), has been 
appointed dean of the Engineering College of Detroit 
Institute of Technology. A naval engineering and ad- 
ministrative officer for 31 yr prior to his retirement 
early in February, Hickey’s most recent post was 
supervising inspector -of naval materiel, Central 
District, with headquarters in Chicago. He succeeds 
Clarence C. Winn, who has become dean emeritus 
after holding his office for 31 yr. 


Carl S. Marvel, professor of chemistry at the Uni- 
versity of Illinois, under whose leadership more than 
125 new kinds of synthetic rubber have been com- 
pounded, will be honored in Chicago with the gold 
medal of the American Institute of Chemists, which 
will be presented during the institute’s 32nd annual 
meeting, 11-13 May. He is being cited for “note- 
worthy and outstanding service to chemists through 
his teaching for many years and because of his note- 
worthy research in the field of organic chemistry.” 


Jacob Cholak, associate professor of industrial 
health at the University of Cincinnati, has been named 
eminent chemist for 1955 by the Cincinnati section of 
the American Chemical Society. 


At the annual meeting of the Academy of Natural 
Sciences of Philadelphia on 15 Feb., Charles M. B. 
Cadwalader announced his retirement, marking the 
end of 30 yr of active, official voluntary service to 
the academy. He had continued on the board of trus- 
tees after relinquishing the presidency at the close of 
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1950. His service began when he answered a request 
by the board to direct his talents toward increasing 
membership, and from then until he resigned as presi- 
dent, he devoted all of his time to the institution and, 
in addition, contributed substantially to its financial 
support. 

In 1928 Cadwalader was elected managing director 
and in 1937 president, combining the duties of both 
offices until 1947, when H. Radelyffe Roberts became 
director. In 1934 Cadwalader received the Philadel- 
phia award, founded by Edward Bok, and contributed 
the $10,000 accompanying the honor to the academy. 
He was educated at Wiliiam Penn Charter, Philadel- 
phia, and St. Paul’s School, Concord, N.H. In reeog- 
nition of his work in the academy, the University of 
Pennsylvania in 1937 gave him the degree of master 
of science. 


The following appointments to assistant professor 
have been announced. Baylor University: William L. 
Flannery, microbiology. Loyola University: Boris E. 
N. Spiroff, biological science. Xavier University: John 
Tafuri, biology. Johns Hopkins Medical School: Ger- 
trude D. Maengwyn-Davies, ophthalmology. Univer- 
sity of Tennessee: Gene M. Lasater, neurology and 
psychiatry. 


Meetings 


The program for the Southern Regional Conference 
on Premedical and Predental Education that will take 
place in Birmingham, Ala., 18-19 Mar., includes 
round-table discussions that are expected to afford an 
excellent opportunity for medical, dental, and pre- 
professional educators to question and evaluate the 
findings and recommendations of the Severinghaus 
Committee and consider how these can be used to im- 
prove the program of preprofessional education in 
liberal arts colleges. Interested persons are cordially 
invited to attend. For information write to the spon- 
sor of the meeting, Alpha Epsilon Delta, 7 Brookside 
Cirele, Bronxville, 8, N.Y. 


The Centennial Symposium on General Education, 
sponsored by the Basie College of Michigan State 
College, will take place in the Kellogg Center, East 
Lansing, 25-27 Apr. National figures in general edu- 
cation, business, law, medicine, and engineering will 
participate in the meetings, which commemorate the 
college’s 100th year. Among those to be heard on the 
program are Clarence H. Faust, president of the Fund 
for the Advancement of Education; Clement L. Hen- 
shaw, professor of physies, Colgate University; Paul 
B. Diederich, member of the research department, 
Educational Testing Service, Princeton, N.J.; Wilbur 
S. Howell, editor of the Quarterly Journal of Speech; 
Ralph W. Tyler, director of the Center for Advanced 
Study in the Behavioral Sciences, Stanford, Calif.; 
Ernest E. Irons, former president of the American 
Medical Association and of the Medical Institute, 
Chicago; Gerald Holton, associate professor of phys- 
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ies and general education, Harvard University; A. L. 
Vaughan, assistant dean of the General College, Uni- 
versity of Minnesota; Thomas S. Hall, dean of the 
College of Liberal Arts, Washington University; W. 
C. Van Deventer, head of the department of biology, 
Western Michigan College of Education; Clark W. 
Horton, consultant in educational research, Dart- 
mouth College; and William Hered, examiner in 
physical science at the University of Chicago and as- 
sistant professor of chemistry, Indiana University. 


The Australian and New Zealand Association for 
the Advancement of Science will hold its 31st meeting 
in Melbourne, 17-24 Aug. Visitors from overseas are 
cordially invited to attend. For information write to 
the Honorary General Secretary, Science House, 
157-161 Gloucester St., Sydney. 


The National Science Foundation will provide 
travel support for.a limited-number of American En- 
gineers who wish to attend the 6th plenary meeting of 
the International. Association. for Hydraulic. Research, 
to be held 29 Aug.—2 Sept. at Delft, Netherlands. 
Application forms may be obtained from the Division 
of Mathematical, Physical and Engineering Sciences, 
National Science Foundation, Washington 25, D.C. 
Applications must be received by 1 May in order to 
be considered. 


The 8th annual Technical Conference on Electrical 
Techniques in Medicine and Biology will be held in 
November. The conference is jointly sponsored by the 
American Institute of Electrical Engineers, the Insti- 
tute of Radio Engineers, and the Instrument Society 
of America. Tentative plans call for holding the con- 
ference in Washington, D.C. 

The conference serves as a meeting place for 
physiologists, biologists, cardiologists, radiologists, 
physicians, physicists, and electronic, electrical and 
instrument engineers. A large portion of the registra- 
tion is drawn from the research groups in universities 
and industries. Authors are invited to submit titles 
of papers for consideration by the program committee 
to E. Dale Trout, Conference Chairman, 4855 Electrie 
Ave., Milwaukee 1, Wis. 


The Society of Technical Writers, a professional 
organization of men and women in the field of tech- 
nical publications, is completing arrangements for a 
national constitutional meeting on 19 Mar. at Hart- 
ford, Conn. The membership of the society includes 
technical writers, editors, and educators employed in 
various types of industry and in government agencies 
or, as college faculty members, in the training of tech- 
nical writers. There are more than 300 members in 23 
states, the District of Columbia, and England. 

The society was founded in Boston late in 1953 
[Science 120, 481 (24 Sept. 1954)] by a group of 
technical writers and editors engaged in engineering 
and educational projects who recognized that a pro- 
fessional organization could serve many interests of 
technical writers. Inquiries concerning membership 
requirements and formation of chapters have been 
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received by the secretary in recent months from nearly 
every state and from Hawaii, the Virgin Islands, 
Canada, England, Netherlands, Switzerland, Vene- 
zuela, Italy, Sweden, New Zealand, and India. 

The society proposes to-establish standards of tech- 
nical writing, to stimulate the exchange of informa- 
tion of interest in this and allied fields, to encourage 
competent writers to enter the field, and to encourage 
the training of technical writers. Committees have 
begun to work toward these goals. One is considering 
the desirability of a joint military specification for 
handbook preparation. Another is preparing a pro- 
posal of requirements for technical writing courses on 
the college level. 

The official publication of.the society-is.a quarterly, 
Technical Writing Review: Officers of STW are Paul 
H. Flint of Tufts College, president; Ronald D. 
Eames of Raytheon Manufacturing Co., Waltham, 
Mass., vice president; Ralph W. Fullerton of Ken- 
neth A. Young Associates, Boston, treasurer; and 
Hyman Kana. of National Co., Malden, Mass., secre- 
tary. 


An International Symposium on Electromagnetic 
Wave Theory sponsored by Commission VI of the 
International Scientific Radio Union (URSI) and the 
University of Michigan will be held 20-25 June at the 
University of Michigan. The work of the symposium 
will be separated into the following major topics: (i) 
propagation in doubly refracting media in wave 
guides (for example, ferrites); (ii) boundary value 
problems of diffraction and scattering theory; (iii) 
work in antenna theory of fundamental importance; 
(iv) forward scattering; (v) multiple scattering of 
light by colloidal particles. 

The program will consist of invited and contributed 
papers. Those who wish to present papers at the 
meeting should submit abstracts of not more than 200 
words by 31 Mar. to K. M. Siegel, Chairman, Sympo- 
sium on Electromagnetié Wave Theory, Willow Run 
Research Center, University of Michigan, Ypsilanti, 
Mich. 

Further information on the symposium—registra- 
tion, housing, program and so forth—may be obtained 
from J. W. Crispin, Jr., at the same address. Regis- 
tration and room reservations will be allotted in order 
of receipt. 


The annual meeting of the Colloquium of College 
Physicists will occur at the State University of Iowa, 
15-18 June. In addition to a number of invited lec- 
tures and reports, the two following items are to be 
emphasized: special lectures by Bruno Rossi of Mas- 
sachusetts Institute of Technology on “Recent ad- 
vances in cosmic ray research,” accompanied by re- 
search reports from two universities; and the annual 
exhibit of new devices by members of the colloquium, 
including a special demonstration in supersonics. 

Participating physicists will represent 75 colleges 
in more than 40 states. Housing will be arranged. For 
information, write G. W. Stewart, Dept. of Physies, 
State University of Iowa, Iowa City. 
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Society Elections 


Explorers’ Club: pres., Serge A. Korff, New York 
University; 1st v. pres., William Morden, Chappaqua, 
N.Y.; 2nd v. pres., A. Robert Leas, Washington, D.C.,; 
3rd v. pres., Chief of Clan Fhearghuis of Sta-chur, 
Scotland; sec., Charles Hitchcock, New York, N.Y.; 
treas., James Allis, Upper Montelair, N.J. 


Washington Academy of Sciences: pres., Margaret 
Pittman, National Institutes of Health, Bethesda, 
Md.; pres. elect, Ralph E. Gibson, Applied Physics 
Laboratory, Johns Hopkins University, Silver Spring, 
Md.; see., Heinz Specht, National Institutes of 
Health, Bethesda, Md.; treas., Howard S. RKappleye, 
U.S. Coast and Geodetic Survey (Ret.). 


Society of Vertebrate Paleontology: pres., Robert W. 
Wilson, University of Kansas; sec.-treas., Joseph T. 
Gregory, Yale University. 


Gerontological Society, Inc.: pres., Ollie A. Randall, 
New York, N.Y.; pres. elect, William B. Kountz, St. 
Louis, Mo.; sec., N. W. Shock, Baltimore, Md.; treas., 
J. E. Kirk, St. Louis, Mo. 


Torrey Botanical Club: pres., Elva Lawton; Ist v. 
pres., Ralph H. Wetmore; 2nd v. pres., Edwin T. 
Moul; corresponding sec., Eleanor R. Witkus; record- 
ing see., Donald P. Rogers; editor, Charles A. Berger; 
treas., Gily Bard. Representatives to AAAS council 
are Murray F. Buell, and Lindsay Olive. 


Oklahoma Academy of Science: pres., Ralph E. Ol- 
son, University of Oklahoma; v. pres., A. M. Stebler, 
Oklahoma A. & M. College; sec.-treas., D. E. Howell, 
Oklahoma A. & M. College; asst. sec.-treas., Philip E. 
Smith, University of Oklahoma; permanent see., A. 
C. Weese, University of Oklahoma. 


New York Academy of Medicine: pres., Edward J. 
Donovan; vice presidents, J. Burns Amberson and 
Robert L. Levy; sec., Frederick H. Wilkie; trustees, 
Orrin S. Wightman and William F. MacFee. 


Education 
St. John’s University, Brooklyn, has opened its labo- 


ratories and lecture halls to industrial scientists, sci- 
entific research workers, and laboratory technicians so 
that they may study on the graduate level in special- 
ized fields of science while still pursuing careers in 
industry. The program was established with the. open- 
ing of the spring semester. 


Erection of the second major unit of the Medical 
Sciences Building at the University of California 
Medical Center, San Francisco, will begin this spring. 
Completion of the $5.6-million unit in 1958 will per- 
mit unification of the school’s basic science and elini- 
eal departments for the first time since the San Fran- 
cisco fire and earthquake of 1906. At present anatomy, 
physiology, and physiological chemistry are taught on 
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the Berkeley campus. Space is available for only 76 
students in these first-year medical courses; when the 
classes are transferred to the San Francisco campus, 
space will be available for a first-year class of 100. 
First step toward construction of the new unit will 
be the demolition of the Dental-Pharmacy Building, 
which was completed in 1898. 


A grant of $50,000 from the General Electric Edu- 
cational and Charitable Fund to aid in a fundamental 
revision of undergraduate electrical engineering edu- 
eation at Massachusetts Institute of Technology has 
been announced. The grant will aid Gordon S. Brown, 
head of the department of electrical engineering, in 
the development of new instructional methods, mate- 
rials, and techniques based on new concepts of teach- 
ing electrical engineering. 


A new 5-yr program of study combining work in 
liberal arts and engineering will be offered at the 
University of Delaware in 1955. It will lead to a B.A. 
degree in liberal arts and a degree in ene of four 
branches of engineering. 


At the end of November Louisiana State University 
School of Medicine held a special ceremony to cele- 
brate the opening of the school’s $3.5-million addition. 
Begun in 1952, the new eight-story medical wing is 
the first addition to the 24-yr-old school. 


In January a ceremony took place for the laying 
of the foundation stone for the Agricultural College, 
Himayatsagar, near Hyderabad, India. 


At the annual meeting of the American Physical 
Society, Keith R. Symon, formerly with Wayne Uni- 
versity and now at the University of Wisconsin, de- 
seribed the design principle of a new cosmotron that 
the Midwestern Universities Research Association 
hopes to build in the Midwest. Symon conceived the 
original idea for a fixed-field, alternating-gradient 
(FFAG) accelerator at a summer-long conference at 
Wisconsin last year when MURA scientists repre- 
senting Wisconsin and seven other schools—the uni- 
versities of Illinois, Iowa, Michigan and Minnesota, 
Purdue University, Indiana University, and Iowa 
State College—considered plans for a cooperative re- 
search laboratory. Since then they have been working 
intensively to develop the idea. 

The new design is fundamentally simpler, and is 
expected to present fewer operating difficulties, than 
present-day cosmotrons. The original designs, how- 
ever, showed that the new machines would be about 3 
times larger than comparable present-day machines, 
and MURA scientists are now working on ways to re- 
duce the over-all size. The proposed cosmotron would 
accelerate particles to energies of 20 x 10° to 30 x 10° 
Mev and would generate many more high-speed par- 
ticles per unit of time than old-style machines. Ex- 
isting cosmotrons—and those under construction at 
the Brookhaven National Laboratory, Long Island, 
and in Geneva, Switzerland—provide a burst of high- 
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energy particles every 5 sec. The FFAG accelerator 
will be able to produce as many as 100 bursts/sec. 
Symon’s design also makes use of a fixed magnetic 
field, and no synchronization is necessary; further a 
simple, direct-current power supply is possible, which 
obviates the need for the huge flywheel now used. In 
addition, the fixed field eliminates the complications 
brought about by eddy currents and remanent fields 
when the magnetic field strength is varied. The design 
also permits shimming the iron magnets wherever an 
imperfection in field has occurred. It is hoped that 
construction can begin in 1956, although the site and 
method of financing have yet to be determined. An 
estimated 5 yr will be required to build the device, and 
the cost will probably be approximateiy $25 million. 


Available Fellowships and Awards 


The Reserve Mining Co. has made funds available 
to the University of Minnesota for the support of a 
fellowship in economic geology and petrography. The 
recipient will be expected to work on a Ph.D. thesis 
problem under the supervision of the Minnesota 
Geological Survey, a department of the university. 

The fellowship is offered on a yearly basis, and 
reasonable field expenses will be provided by the 
survey. The recipient must be well trained for research 
in mineralogy and petrography and have at least the 
equivalent of the master’s degree in graduate work. 
The stipend for 12 mo beginning 15 June or 1 July 
will be $3500. The fellowship probably will be renew- 
able for an additional year. Applications for 1955-56 
should be filed immediately. For further information 
write to the Chairman, Dept. of Geology, University 
of Minnesota, Minneapolis 14. 


To combat a shortage of well-trained research work- 
ers in the field of veterinary medicine, Lederle Labo- 
ratories Division, American Cyanamid Co., has an- 
nounced the creation of a $1000 Lederle veterinary 
medical student research scholarship for each accred- 
ited veterinary college. The scholarships, which be- 
come available on 1 July, will be turned over to the 
dean of each veterinary college for administration and 
selection of a student. It is hoped that the fund will 
encourage senior veterinary students to enter re- 
search, and that it will stimulate more students to act 
as assistants to trained research workers, thus reliev- 
ing the shortage of trained workers. 


A 3-yr scholarship in dermatology and syphilology 
has been announced by the New York University 
Post-Graduate Medical School, a unit of New York 
University—Bellevue Medical Center. The scholarship, 
which pays $3000 per year in addition to tuition, is 
open to graduates of approved medical schools who 
have completed 1 yr of internship. Recipients will be 
selected on the basis of academic background and 
character. Experience in one of the basic sciences is 
considered desirable but not essential. 

Applicants should include a transcript and other 
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pertinent data from the medical school from which 
they graduated, a letter of recommendation from the 
dean, and one from the individual responsible for their 
internship. At least one other letter of recommenda- 
tion is required. No applications will be accepted 
after 31 May for the class beginning the following 1 
Oct. Applications should be sent to the Dean of the 
Post-Graduate Medical School, 550 First Ave., New 
York 16. 


The Graduate Institute for Applied Mathematics 
was founded at Indiana University in 1950, and in 
1954 it was strengthened and transferred to the grad- 
uate school under its present title, the Graduate Insti- 
tute for Mathematics and Mechanics. This unit, which 
works in close cooperation with the department of 
mathematics, is concerned with both pre- and post- 
doctoral study; for postdoctoral students it offers an 
opportunity to conduct research with a minimum of 
formal requirements. Research assistantships are 
available for outstanding graduate students who have 
completed at least 1 yr of postgraduate stady. Inquir- 
ies should be addressed to the director of the institute, 
T. Y. Thomas, Indiana University, Bloomington. 


In the Laboratories 


The trend toward greater capital spending by Amer- 
ica’s chemical industry was reversed in 1954 for the 
first time since 1949, according to a survey by G. P. 
Neidig of White Weld and Co., New York, in the 10 
Jan. issue of Chemical and Engineering News. 


With the announcement of plans for the construc- 
tion of a new research and administration center in 
Corning, the Corning Glass Works has undertaken the 
largest single building project in its 103-yr history. 
The project includes a three-story research labora- 
tory, a one-story building housing laboratory and 
development shops, and a nine-story office building. 
Nearly 250,000 ft? of floor space will be added to 
laboratory and office facilities. The buildings will be 
ready for occupancy approximately 18 mo after 
ground is broken. 

The new facilities will more than double the present 
amount of space devoted to research. A year ago the 
company spent $5,220,558 for research and develop. 
ment, a sum amounting to 3.5 percent of its sales 
and almost double the rate for all United States 
industries. 


Foster D. Snell, Inc., New York chemical and engi- 
neering consultants, have announced the purchase of 
the Crippen and Erlich Laboratories, Inc., of Balti- 
more, Md. Raymond C. Crippen founded this labora- 
tory in 1949 after spending several years first as a 
graduate assistant in chemical engineering at Johns 
Hopkins University and later as director of research 
for Penniman and Browne, Ine., of Baltimore. The 
original laboratory was expanded early in 1954. 
Under the new ownership Crippen will continue as 
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secretary-treasurer of the corporation and director of 
the laboratory, which will operate for the present as 
a wholly owned subsidiary of Foster D. Snell, Inc. The 
other officers of the new subsidiary will be Foster Dee 
Snell, president, and Chester A. Snell, vice president. 

The Baltimore subsidiary includes laboratories for 
analysis, instruments, paint and varnish, fuel and oil 
testing, and metal analysts and corrosion testing in 
addition to a small machine shop and pilot plant. The 
Snell organization works in such fields as insecticides 
and disinfectants, rubber products and plastics, soap 
and other detergents, abrasives and polishes as well as 
market research. Snell also has vitamin and toxicol- 
ogy laboratories at Bainbridge, N.Y., in its Supplee 
Division. 


Frank Adair of the Memorial Cancer Center of 
New York and former president of the American Can- 
cer Society paid tribute, as guest speaker, to the 
scientists of the Waldemar Medical Research Founda- 
tion, Inc., Norman Molomut, David M. Spain, and L. 
J. Warshaw, at a recent dinner commemorating the 
first anniversary of the establishment of their cancer 
research laboratory in Port Washington, N.Y. 


The name of the Atomic Energy Commission’s test 
installation, the Nevada Proving Ground that is 63 mi 
northwest of Las Vegas, Nev., has been changed to 
Nevada Test Site. 


Miscellaneous 


The lead article in the March issue of The Scientific 
Monthly is “The oldest tetrapods and their forerun- 
ners” by Erik Jarvik. Other articles in this issue in- 
clude “Sherlock Holmes as an anthropologist,” Wilton 
M. Krogman; “Latent-image formation and chemical 
sensitization,’ W. F. Berg; “Identification and guid- 
ance of gifted children,” Antonia B. Morgan; “New 
ideas in chemistry,” the late John Lennard-Jones; and 
“The language of science,” Charles E. Whitmore. 

Among the AAAS activities described are an an- 
nouncement of the forthcoming International Arid 
Lands meeting in New Mexico and reports on the 
recent AAAS Berkeley meeting. Included in this issue 
are letters from Jay A. Young, Adolf Griinbaum, 
Richard T. Vineski, Alexander Gode, J. M. Martinez, 
Jerome Richfield, and Bayard and Evelyn McCon- 
naughey. There are also reviews of 14 books. 


The National Foundation for Infantile Paraylsis 
Division of Professional Education, Medical Depart- 
ment, has announced the availability of vol. 8, No. 12 
(Dee. 1954) of Poliomyelitis Current Literature, a 
periodic annotated list. 


In February the Technical Assistance Program of 
the United Nations Educational, Scientific and Cul- 
tural Organization, United Nations, N.Y., announced 
science and engineering vacancies in Brazil, Egypt, 
India, Indonesia, Israel, Pakistan, Turkey, and 
Uruguay. 
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The Committee on the Albert F. Blakeslee Memorial 
Fund, Smith College, Northampton, Mass., has issued 
an appeal for contributions in the hope that sufficient 
money can be obtained to endow a lectureship. Checks 
should be made payable to Smith College, A. F. 
Blakeslee Fund. Contributions are deductible for 
income tax purposes. 


A comprehensive 35- by 44-in. wall chart showing 
more than 120 organic syntheses based on orthonitro- 
chlorobenzene is available from the organie chemicals 
division of the Monsanto Chemical Co., St. Louis, Mo. 


Vacancies for statisticians exist in the Bureau of the 
Census, Suitland, Md., 1 mi from Washington, D.C. 
Appointments are temporary and salaries range from 
$4205 to $5940 a year. The positions are in connec- 
tion with the census of manufacturing, mineral indus- 
tries, and business. A few of the persons selected will 
be trained to work with a high-speed electronic com- 
puter. Applications should be filed directly with the 
Board of U.S. Civil Service Examiners, Bureau of 
the Census, Washington, D.C. 


The American Board of Clinical Chemistry has an- 
thorized preparation and distribution of a Directory 
of Certified Clinical Chemists. This directory is now 
being distributed to the chemists listed therein and to 
numerous university departments of chemistry and 
biochemistry. Heads of hospital departments or other 
laboratories that engage in clinical chemistry can 
secure a copy by writing to the secretary-treasurer, 
Dr. O. H. Gaebler, Henry Ford Hospital, Detroit 2, 
Mich. 

A copy of the “Instructions to Applicants for 
Certification,” as approved by the board at its annual 
meeting in 1954, is also available without cost. Chem- 
ists wishing to apply for certification should secure 
this information at once, for considerable time is re- 
quired to complete a formal application. Applica- 
tions to be considered at the next annual meeting of 
the Board must be completed before 31 Mar. 


The Directory of Commercial and College Test- 
ing Laboratories, a successor to the Directory of 
Commercial and College Laboratories published in 
1947 by the National Bureau of Standards, is now 
available. Responsibility for its compilation and pub- 
lication has been transferred from the NBS to the 
American Society for Testing Materials by agree- 
ment between the two organizations. 

The directory lists the locations of testing labora- 
tories equipped and prepared to undertake testing 
on a commercial or fee basis. Information is given 
concerning 278 commercial testing laboratories and 
their 151 branches or offices. A list is also presented 
of the laboratories of 86 colleges that are prepared 
to do testing under certain conditions. Research and 
consulting laboratories are not listed unless they also 
are engaged in testing on a commercial basis. Copies 
may be purchased for $1 apiece from the American 
Society for Testing Materials, 1916 Race St., Phila- 
delphia 3, Pa. 
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Mathematical Thinking in the Social Sciences. Paul 
F. Lazarsfeld, Ed. Free Press, Glencoe, IIl., 1954. 
444 pp. $10. 


This is an era of rapid interplay between theory 
and method in sociology and social psychology. There 
is a search for empirical categories that can be utilized 
within general theoretical schemes, and a decreasingly 
slavish reliance upon statistical techniques borrowed 
from other disciplines. Thus, Lazarsfeld has _per- 
formed a timely service by stimulating and assembling 
in this velume a variety of challenging, readable 


papers which apply mathematics to psychological 


and social questions per se. : 

Much of the book's-specifie content relates to the 
study of the individual human being and his attitudes. 
It includes such long-awaited materials as Lazarsfeld’s 
own conceptual. introduetion.to latent structure analy- 
sis and Louis Guttman’s announcement of a psycho- 
logical theory to match his previously published 
mathematical theory of principal components. T. W. 
Anderson applies stochastic analysis to the prediction 
of future attitudes. Jacob Marschak, in a general 
diseussion of probability, deals with subjective prob- 
ability, a concept that seems to come close to that of 
attitude. Herbert A. Simon, in a brilliant exposition, 
compares models of rational behavior, as these have 
been developed in economies especially, with models 
that set limits to rationality and incorporate such 
notions as motivation and learning. Guttman in a see- 
ond paper introduces, and illustrates from mental test- 
ing, a new radex theory of factor analysis. Portions 
of the book also relate to the study of the group, as 
distinct from the individual: notably, in Simon’s 
mathematical translation of certain of George Homans’ 
theoretical postulates; Nicolas Rashevsky’s enuncia- 
tion of models for imitation and social status distri- 
bution; and James 8. Coleman’s lucid commentary on 
the Rashevsky models. 

Apart from its specific content, the volume illus- 
trates the general role which may be played by mathe- 
matical thinking in the social: sciences. First, it pro- 
vides numerous instances of the use of mathematics to 
derive additional propositions from initial theoreti- 
eal postulates—propositions that might not have been 
reached through the more cumbersome language of 
words. Second, certain of the models—those involving 
status, for example—may perhaps seem to be over- 
simplifications, poor representations of empirical real- 
ity. If so, this should point up the challenge of mathe- 
maties to the substantive theorist to clarify his con- 
cepts to examine his assumptions, and to communi- 
cate with greater precision. Third, the book suggests 
the relative ease of comparing and integrating theo- 


_ries from diverse fields once these theories have been 


translated into the basic language of mathematics. 
Marschak, for instance, demonstrates from economies 
that groups cannot always be effectively treated as 
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mere aggregates of their individual members, a prin- 
ciple that might well be heeded in developing further 
sociological group models. Finally, the interplay be- 
tween models and data, the sine qua non of useful 
mathematical application, is dramatized in Guttman’s 
engrossing account of the way he fitted together the 
many solutions to an equation and the several com- 
ponents of an attitude. 

The volume represents, of course, an early stage of 
development. Much research remains to be done before 
the proximity between many of these models and their 
empirical counterparts can be determined. Many com- 
putational problems must be solved before some of the 
necessary operations can be performed by the average 
social scientist. Yet the book points in a direction that 
should at once quiet the pangs of some who have be- 
moaned the “emptiness” of earlier quantitative ap- 
proaches and focus the efforts of others who have long 
been looking to mathematics for greater precision of 
conceptualization and measurement and fresh insights 
into the complex relationships among the variables of 
social science, 

MatitpaA Wuire RiLey 
Department of Sociology, Rutgers University 


Active Networks. Vincent C. Rideout. Prentice-Hall, 
New York, 1954. xvi+485 pp. Illus. $10.65. 


Most physical objects are passive in the sense used 
in the expression “passive networks.” These are elee- 
tric circuits consisting of resistances, capacitances, and 
inductances, containing no energy sources, and char- 
acterized by having a small “response” to a small 
“stimulus” (except for relatively rare unstable con- 
figurations), and in which transient disturbances ulti- 
mately die out. If a component capable of amplifica- 
tion—for instance, a vacuum tube and associated 
power supply—is added to such a network, transients 
need not die out; large response (output) can be ob- 
tained with a small stimulus (signal); the network 
is “active.” Many active physical systems can be 
devised—electric, mechanical, chemical, their combi- 
nations, and others. The great variety of behavior 
possible in such systems and their comparative “ir- 
ritability” make them, rather than passive systems, 
what one would choose in constructing physical anal- 
ogies for vital behavior. 

The tube circuits of the communication and con- 
trols engineer seem to be the portion of this field 
that has been most highly developed. This book gives 
an excellent introduction to a large variety of elee- 
tronic circuits, makes no demands on the reader’s 
mathematical knowledge beyond the elements of dif- 
ferential and integral calculus, is well organized, and 
is well written. Each of its 15 chapters has a bibliog- 
raphy of textbooks and original journal articles, sev- 
eral hundred carefully chosen references in all, help- 
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ing the reader to find more detailed treatments of the 
scores of topics necessarily presented very briefly. 
Approximately 150 exercises, many with several parts, 
present the student with practical problems of cireuit 
design and well illustrate the principles discussed. 
Graphic as well as analytic methods are analyzed in 
detail. The hundreds of clearly drawn line diagrams 
of cireuits, curves, wave-forms, and so forth add ma- 
terially to the vigor and clarity of the presentation. 
After an introductory chapter on fundamental con- 
cepts, including those of elementary network analysis, 
a discussion is given of the characteristics of vacuum 
tubes, gas tubes, transistors, and magnetic amplifiers 
as elements of active networks. The next six chapters 
give a comprehensive treatment of low-pass and band- 
pass amplifiers, transient response, negative feedback 
amplifiers, special types of small signal amplifiers, 
and power amplifiers. A chapter on oscillators is fol- 
lowed by three on modulation and frequency con- 
version, frequency, phase and pulse modulation, and 
detectors and demodulators. The last three chapters 
diseuss wave-shaping circuits, relaxation oscillators 
and trigger circuits, and noise and information theory. 
There are three appendixes on Fourier analysis, La- 
place transforms, and tube and transistor character- 
istics. Relay circuits, amplidynes, and the like are not 
discussed at all, although positioning servosystems are 
briefly discussed. The book is highly recommended as 
a course textbook or for self-study and deserves great 
popularity. If this book is typical of what the author 
ean do, and the uniformly high level indicates that it 
is, it is greatly to be hoped that further books will be 
forthcoming from his pen. 
JEROME ROTHSTEIN 
Signal Corps Engineering Laboratories 


Cellulose and Cellulose Derivatives. pt. 1. Emil Ott, 
Harold M. Spurlin and Mildred W. Grafflin, Eds. 
Interscience, New York—London, ed. 2. 1954. xvi+ 
509 pp. Illus. $12. 


This is the first of three volumes designed to re- 
place and modernize a much larger single-volume 
treatise which appeared about 12 years ago. The prac- 
tical advantage of easier handling will be welcomed 
by those who use the book frequently. All three vol- 
umes of the new edition will be necessary ultimately 
for easy use, since indexes are to be located only in 
the third volume. 

This volume comprises five main chapters, each sec- 
tionalized according to a pattern that had been set 
up in the original edition. In general, the same au- 
thors have participated, although new authorship 
now includes McBurney, Howsmon, and Lewis. 

The chapters for the most part have been com- 
pletely rewritten. The approach differs from that of 
the 1943 edition, with more emphasis on the objective 
and critical, rather than the historical, viewpoint and 
with consequent improvement. This must now be con- 
sidered definitely a reference work rather than a text- 
book for undergraduates. 
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As is stated in the introductory chapter, principal 
emphasis is on the chemistry of cellulose and its de- 
rivatives. There is deliberate omission of many as- 
pects of cellulose technology, such as those that per- 
tain more specifically to industry. 

The section dealing with erystalline and accessible 
cellulose has undergone major changes, which is not 
surprising in view of the great amount of experi- 
mental work done in this field in the last deeade. Con- 
siderable emphasis is placed on new methods for 
measuring and controlling orientation of cellulose 
structure and on its influence on the important phys- 
ical properties of the cellulose in question. All this 
invites and stimulates further effort toward a better 
understanding. 

The discussion of the significance of “alpha cellu- 
lose” is timely and, although not conclusive, adds 
greatly to earlier speculations on the same subject. 

Degradation of cellulose is comprehensively re- 
viewed, and new attempts are made to correlate such 
breakdown by various methods with the resulting 
changes in physical, as well as chemical, properties. 
The present-day importance of cellulose plasties and 
cellulose base textiles adds further importance to this 
critical approach. 

A major revision was found necessary in the field 
of chemical structure of cellulose where the weak-link 
theory was thoroughly discredited. 

This first volume of the revised edition is excellently 
assembled, authoritative, and well written and if, as 
is to be expected, the following volumes are equally 
well prepared, they will become an important addi- 
tion to both private and public libraries that spe- 
cialize in advances that have been made in funda- 
mental and applied science. 

Georce A. RicHTER 
Wood Cellulose Development Division, 
Eastman Kodak Company 


Chemical Specificity in Biological Interactions. 
Harvard Memoirs, No. 3. Frank R. N. Gurd, Ed. 
Academic Press, New York, 1954, 234 pp. Illus. $6. 


These memoirs are the permanent record of the 
third of a series of symposiums at the laboratory of 
the late Edwin J. Cohn and the last he attended. The 
chapters, with one exception, were derived from the 
seminars but were written by the speakers afterward 
in order to permit each to include any ideas suggested 
by the others during discussion or in summaries that 
were prepared and distributed. 

In the introductory chapter, Cohn emphasizes con- 
clusions that “metals react reversibly with a great 
variety of proteins in very specific ways.” He relates 
this to the processing of proteins and points out the 
necessity of avoiding oxidation and changes of pH in 
isolating tissue constituents. A translation of a spe- 
cially prepared article by Gerold Schwarzenbach, on 
the “Specificity of metal complex formation,” makes 
the results of his studies available for the first time in 
English. Charles D. Coryell diseusses “Special prob- 
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lems in the formation of metal complexes,” including 
a section concerning complex formation of hemo- 
globin and ferrihemoglobin. In other approaches to 
the broad problem, George Scatchard, Walter L. 
Huges, Jr., Frank R. N. Gurd, and Phillip E. Wileot 
present “The interaction of proteins with small mole- 
cules and ions,” and Jack Schubert discusses “The 
interactions of metals with small molecules.” In this 
latter chapter an interesting section concerns “Metal 
chelates in relation to drug action.” Richard B. Tur- 
ner directs attention to “Physical and chemical prop- 
erties of the steroids related to protein binding.” 
Thomas F. Gallagher in “Biochemical problems of the 
steroid hormones” points out, with some possible an- 
swers, the question of why large amounts of a hor- 
mone are often necessary to produce an effect, even 
though great rapidity of disposal leaves only a small 
amount in the tissues. Shields Warren -notes that 
“The effects of x-ray and other radiation on proteins 
and living tissues” may be attributed to the hitting 
of some sensitive volume of the cells. 

In chapters that record progress of work, in each 
instance later carried much further, Vincent du Vign- 
eaud describes the purification and analysis of oxy- 
tocin and vasopressin, and Waldo E. Cohn discusses 
the application of ion-exchange chromatography to 
the isolation of a and b nucleotides and further stud- 
ies on the structure of nucleic acids. 

This book, in a fascinating way, shows how contem- 
porary hypotheses and techniques are being applied 
to the study of the nature, until recently very obscure, 
of the chemical forces involved in the long-known 
specificity of biological interactions. 

C, Corey 
Department of Chemistry, Purdue University 


Organic Peroxides. Their chemistry, decomposition, 
and role in polymerization. Arthur V. Tobolsky and 
Robert B. Mesrobian. Interscience, New York—Lon- 
don, 1954, x +197 pp. $5.75. 


The appearance of this book, which was inspired by 
the desire to elucidate the interesting role of organic 
peroxides in catalyzing chain reactions such as ob- 
served in vinyl polymerizations, dealing as it does with 
one phase of this broad subject, is convincing evidence 
of the widespread interest that has developed in high- 
polymer science in recent years. The excellent review 
of the chemistry and decomposition of these materials 
should be of equal interest to many readers. One wel- 
comes this work by these well-known authors, since it 
serves to draw together many scattered treatments of 
this subject and to regiment the data into an orderly 
pattern. 

The authors elected to treat their subject under 
three major headings. The first section deals with the 
preparation, properties, and structural classification 
of organie peroxides, which include the hydroperox- 
ides, dialkyl and diaralkyl peroxides, peroxy acids, 
peroxy esters, diacyl and diaroyl peroxides, and the 
peroxy derivatives of aldehydes and ketones. The au- 
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thors have drawn quite freely upon published infor- 
mation in preparing this section and do not attempt 
to treat the subject in a comprehensive manner in 
terms of complex organic chemical reactions. In the 
preface they indicate that this was their intention. 
Much of the information world have to be augmented 
by study of the original papers to be useful in the 
preparation of some of these materials. 

The second portion dealing with the physical chemi- 
cal aspects of the cleavage of the peroxide molecule 
is discussed as thoroughly as knowledge of the subject 
will permit. Because the general chemical reactivity 
between members of this family of compounds is so 
similar, certain parts of this review seemed repeti- 
tious. The mechanism for the decomposition of perox- 
ides by amines proposed by L. Horner and E. Sehlink 
was taken from their early work published in 1949 
and does not completely reflect their recent views on 
the subject, which they published 2 years later. Aside 
from this, the literature on this phase of the subject 
seems to have been well covered. 

The third section, dealing with the initiation of 
vinyl polymerization by peroxide decomposition, is 
treated in a thorough, quantitative manner. Since 
Tobolsky has been very active in the study of poly- 
merization kinetics, a large portion of this material is 
taken directly from his work. It could not have been 
written by a person with a more appropriate back- 
ground, and it reflects his sincere interest in this field. 

The value of this book is greatly enhanced by an 
appendix of 28 pages in which data are presented on 
the physical constants of selected organic peroxides, 
the explosive nature of peroxides, some commercially 
available organic peroxides, and catalyst efficiency. 
Several errors in chemical structure appear through- 
out, but I was well pleased with the format and the 
adequate author and subject index. 

E. R. Lane 
Rohm & Haas Company 


Biochemistry of Cancer. Jesse P. Greenstein. Aca- 
demic Press, New York, ed. 2, 1954. xiii+ 653 pp. 
Tilus. $12. 


This book by Jesse Greenstein of the National Can- 
cer Institute is far more than a second edition of a 
routine textbook. It is a critically prepared, carefully 
written, and precisely documented presentation of the 
reliable facts concerning an important and complex 
topic. Too frequently books of this type become rou- 
tinized compilations without order of the facts aceu- 
mulated since a previous edition, but whether perused 
by a worker in the field or one seeking basic informa- 
tion, this one ean searcely be laid down. The language 
is clear and simple. The material is conclusive and 
orderly. The conelusions are cautious and reliable. 

It is pleasant indeed to be able to recommend the 
book to anyone actually or potentially concerned with 
the problem to which it is addressed. To Greenstein 
and his many collaborators, great credit is due. 

C. P. Ruoaps 
Sloan-Kettering Institute for Cancer Research 
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New Books 


Biochemistry—Digestion, Absorption, Transport and 
Storage. vol. Il of The Lipids: Their Chemistry and 
Biochemistry. Harry J. Deuel, Jr. Interscience, New 
York—London, 1955. 919 pp. $25. 

Handbook of Radiology. Russell H. Morgan, Ed.; Ken- 
neth E. Corrigan, Assoc, Ed. Year Book, Chicago, 1955. 
518 pp. $10. ad 

Science in Our Lives. Ritchie Calder. Michigan State 
College Press, East Lansing; New American Library, 
New York 22, 192 pp. Paper, $0.35. 

Readings in Anthropology. E. Adamson Hoebel, Jesse D. 
Jennings, and Elmer R. Smith. McGraw-Hill, New 
York—London, 1955. 417 pp. $5.00. 

The Proteins. Chemistry, biological activity, and methods. 
vol. II, pt. B. Hans Neurath and Kenneth Bailey, Eds. 
Academic Press, New York, 1954. 634 pp. $16.50. 

Planning Florida’s Health Leadership: Florida’s Hospitals 
and Nurses. John M. Maclachlan. vol. 4, Medical Center 
Study Ser. Louis J. Maloof, Ed. Univ. of Florida Press, 
Gainesville, 1954, 122 pp. Paper, $1.50. 

Peripheral Nerve Injuries. Medical Research Council Spe- 
cial Rpt. Ser., No, 282. H. J. Seddon, Ed. Her Majes- 
ty’s Stationery Office, London. 1954. 451 pp. £2 15s. 

On the Nature of History. James C. Malin. The author, 
1541 University Dr., Lawrence, Kan. 1954. 290 pp. 
Paper, $3. 

Moderni aspetti della terapia della colite ulcerosa. G. ©. 
Angela et al. Instituto di Ricerche, Pisa, 1953. 158 pp. 
Paper, L. 1800. 

Biochemical Investigations in Diagnosis and Treatment. 
John D. N. Nabarro. Little, Brown, Boston, 1955. 299 
pp. $6. 

The Micmac Indians of Eastern Canada. Wilson D. 
Wallis and Ruth Sawtell Wallis. Univ. of Minnesota 
Press, Minneapolis, 1955. 515 pp. $7.50. 

The Chemistry of Portland Cement. Robert Herman 
Bogue. Reinhold, New York, ed. 2, 1955. 793 pp. $16.50. 

Dictionary of American Proverbs. David Kin. Ed. Philo- 
sophical Library, New York, 1955, 290 pp. $6. 

Tables of the Error Function and Its Derivative. NBS 
Applied Mathematies Ser. 41 (Reissue of Mathematical 
Table 8, vol. I, Tables of Probability Functions, 1941). 
Natl. Bur. of Standards, Washington 25, 1954 (Order 
from Supt. of Documents, GPO, Washington 25), 302 
pp. $3.25. 

The National Formulary 1955, Pharmaceutical Press, 
London, 1955. 210 pp. Ordinary, 5s; interleaved, 8s. 

Nederlands Cartesianisme (Avec sommaire et table des 
matiéres en Francais). Verhandelingen der Koninklijka 
Nederlandse Akademie van Wetenschappen, Afd. Let- 
terkunde, nieuwe reeks, deel 60. C. Louise Thijssen- 
Schoute. Noord-Hollandsche, Amsterdam, 1954. 742 pp. 
Paper, Fl. 25. 

Yearbook of International Organizations. 1954-55 (5th 
year). Compiled by Union of International Assocs. 
UIA, Brussels, 1954. 1196 pp. $10. 

Viral and Rickettsial Diseases of the Skin, Eye and 
Mucous Membranes of Man. Harvey Blank and Geof- 
frey Rake. Little, Brown, Boston—Toronto, 1955, 285 
pp. $8.50. 

Substances Naturelles de Synthése. Préparations et 
méthodes de laboratoire. vol. X; Comportant la Table 
Récapitulative des Volumes VI. A. X. Léon Velluz, Ed. 
Masson, Paris, 1954. 201 pp. 

Magnetic Amplifiers. H. F. Storm. Wiley, New York 16; 
Chapman & Hall, London, 1955. 545 pp. $13.50. 
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Earthlight (a novel). Arthur C. Clarke. Ballantine, New 
York 18, 1955. 155 pp. Cloth, $2.75; paper, $0.35. 
Advances in Electronics and Electron Physics. vol. VI. 
L. Marton, Ed. Academic Press, New York 10, 1954. 

538 pp. $11.80. 

Financing Hospital Care in the United States. vol. 2, 
Prepayment and the Community. Harry Becker, Ed. 
Blakiston Div., MeGraw-Hill, New York—London, 1955. 
356 pp. $4.50. 

Connective Tissues. Transactions of the fifth and final 
conference, Charles Ragan, Ed. Josiah Macy, Jr. Foun- 
dation, New York, 1955, 222 pp. $4.25 

An Introduction to Psychology. Harry W. Karn and 
Joseph Weitz. Wiley, New York 16; Chapman & Hall, 
London, 1955. 315 pp. $3.90. 

Petrology for Students. An introduction to the study of 
rocks under the microscope. Alfred Harker; revised by 
C. E. Tilley, 8. R. Noeckolds, and M. Black, Cambridge 
Univ. Press, New York—London, ed 8, 1954. 283 pp. 
$3.50. 

The Silent World. J. Y. Cousteau with Frédéric Dumas. 
Pocket Books, New York 20, 1955 (First published by 
Harper, New York, 1953). 225 pp. Paper, $0.35. 

The Chemistry of Lipids of Biochemical Significance. 
J. A. Lovern. Methuen’s Monogrs. on Biochemical Sub- 
jects. Rudolph Peters and F. G. Young, Eds. Methuen, 
London; Wiley, New York 16, 1955. 132 pp. $1.75. 


Books Reviewed in 
THE SCIENTIFIC MONTHLY 
March 


T. e Inside Story: Psychiatry and Everyday Life, F. Red- 
lich, J. Bingham, and J. Levine (Knopf). Reviewed by 
J. L. MeCartney. 

Fundamental Principles of Bacteriology and Laboratory 
Mahual on Fundamental Principles of Bacteriology, A. 
J. Salle (McGraw-Hill). Reviewed by W. C. Frazier. 

Introduction to Mathematical Statistics, P. G. Hoel 
(Wiley). Reviewed by C. F. Kossack. 

General Chemistry, P. W. Selwood (Holt). Reviewed by 
J. A. Timm. 

Aspects of Culture and Personality, F. L. K. Hsu, Ed. 
(Abelard-Schuman). Reviewed by C. Kluckhohn. 

Science and Civilisation in China. vol. I, Introductory 
Orientations, J. Needham (Cambridge Univ. Press). 
Reviewed by C. Zirkle. 

Atomic Energy: A Survey, J. Rotblat, Ed. (Taylor & 
Francis). Reviewed by R. A. Charpie. 

Human Development, J. P. Zubek and P. A. Solberg (Me- 
Graw-Hill). Reviewed by L. W. Sontag. 

The Geometry of René Descartes. Trans. by D. E. Smith 
and M. L. Latham (Open Court). Reviewed by 8. H. 
Gould. 

The Present State of Physics. Arranged by F. 8. Brackett 
(AAAS). Reviewed by H. E. Farnsworth. 

Entomology (Medical § Veterinary), D. N. Roy and A. 
W. A. Brown (Excelsior). Reviewed by R. L. Metealf. 

Astrophysics; Nuclear Transformations, Stellar Interiors, 
and Nebulae, L. H. Aller (Ronald). Reviewed by M. H. 
Wrubel. 

Elementary Statistics, B. J. Underwood, C, P. Dunean, J. 
A. Taylor, and J, W. Cotton (Appleton-Century-Crofts). 
Reviewed by J. E. Milholland. 

Medicine and Science, 1, Galdston, Ed, (International 
Univ. Press). Reviewed by M. Fishbein. 
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Respiratory Studies on Mate-Killers 
and Sensitives of Paramecium 
aurelia, Variety 8 


Myron Levine* and Jed Lee Howard 


McCollum-Pratt Institute, 
Johns Hopkins University, Baltimore, Maryland 


When stocks 130, 131, and 138 are mated to the 
other stocks of variety 8, Paramecium aurelia, the ex- 
conjugants descended from the other stocks die, but 
the members of the conjugating pairs descended from 
these three stocks survive and produce normal prog- 
eny. These three stocks are called mate-killers; the 
others are called sensitives. Mate-killers are distin- 
guished from sensitives by possessing visible Feulgen- 
positive cytoplasmic particles. These particles, called 
mu particles, seem to depend for their maintenance 
and reproduction, though not for their origin, on a 
nuclear gene M. Mate-killing is thus under the con- 
trol of both nuclear and cytoplasmic factors (1-3). 

The genetics of mate-killers appears to parallel the 
genetics of killers in yariety 4 (4). In that case, too, 
the trait is controlled by the cooperative action of a 
nuclear gene K and visible cytoplasmic Feulgen- 
positive particles, kappa. However, the conditions for 
killing are different. The killing action of mate-killers 
depends on prolonged and intimate physical contact 
of paramecia, and so far this killing action has not 
been produced by fluids in which the mate-killers have 
lived. With killers, such fluids are active in killing 
because of the liberation of a poison, paramecin, by 
the killers, but contact during mating does not result 
in death. 

Simonsen and Van Wagtendonk (5), using the 
Cartesian diver technique, made a respiratory com- 
parison of kappa-killers and sensitives in variety 4. 
They found that stock 51 killers respire at a rate 150 
to 180 percent above that of sensitive animals of 
identical genie constitution. This fact, together with 
the lack of respiratory inhibition of killers by sodium 
azide in concentrations that inhibit the respiration of 
sensitives, as well as the low cytochrome oxidase ac- 
tivity of killers, led these authors to conelude that an 
oxidative pathway different from the normal cyto- 
chrome system operates in the respiratory metabolism 
of killer paramecia. 

A respiratory comparison of stock 138 mate-killers 
and sensitives of mating type XVI was undertaken 
to see whether mu particles alter the metabolism of 
mate-killers in a manner similar to that found for 
kappa particles. The sensitives used in these experi- 
ments (6) were derived from the mate-killers and 
are isogenic with them. Following prolonged rapid 
growth at high temperature, mate-killers may lose mu 
particles and be transformed into sensitives without 
any associated genic change (2, 3). The only differ- 
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ence between the two cultures, then, is the presence 
of mu particles in one strain and their absence in the 
other. 

The paramecia cultures were grown in flasks on a 
Ceraphyl infusion inoculated with Aerobacter aero- 
genes, according to the methods of Sonneborn (7). 
Their effective average growth rate was less than one 
fission per day. In preparation for examination, cul- 
tures that had last been fed 2 days earlier were har- 
vested in a Berkefeld filter, were further concentrated 
by low-speed centrifugation, and were washed several 
times in exhausted autoclaved culture fluid or in an 
inorganic salt solution (5), depending on which was 
used as the respiring medium. These concentrated 
cultures were allowed to stand for approximately 2 hr 
in either of the two mediums, were washed again, 
and were then ready for determination of oxygen up- 
take. This procedure removed the bacteria as a con- 
tributing factor in the respiratory studies. 

Oxygen consumption was measured with the War- 
burg respirometer. The number of animals examined 
per vessel in different experiments varied from 30,000 
to 150,000 in a total volume of 3.3 ml. Total respira- 
tion varied directly with the number of animals ex- 
amined. Population counts were made according to 
Sonneborn (7). All determinations were carried out 
in duplicate. 

The data in Table 1 indicate that mate-killers and 
sensitives respire at about the same rate. Similar re- 
sults were obtained in the two respiring mediums. 
Not only do mate-killers fail to differ significantly 
from sensitives in oxygen consumption, but prelimi- 
nary experiments indicate that the cytochrome system 
operates similarly in both, since the oxygen consump- 
tion of mate-killers and sensitives was equally in- 
hibited in the presence of 0.001M KCN. 

If the Warburg technique may be compared with 
the Cartesian diver technique, these findings are in 
sharp contrast with those reported for killers. Mu 
and kappa particles do not seem to impose the same 
metabolic demands on paramecia. It is, however, pos- 
sible that mu particles may alter some other metabolic 
system. 

A possible morphological basis for the metabolic 


Table 1. Rates of oxygen consumption of mate-killers 
and sensitives of stock 138, mating type XVI, variety 8. 
The Qo, is expressed in millimicroliters per animal per 
hour. 


Noe. of 


Respiring experi- Mate-killer Qo, Sensitive Qo, 
medium ments meant S.E. mean + 8.E. 
Exhausted 
culture fluid 11 0.280 + 0.027 0.260 + 0.020 
Inorganic salt 
solution 3 305 + 0.051 -266 + 0.058 
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differences between killers and mate-killers is sug- 
gested by a recent demonstration by Preer et al. (8) 
that showed that a small proportion of the kappa par- 
ticles in killers contains one or more refractile areas. 
These kappas are called “brights,” and they are the 
bearers of paramecin activity. Brights are found only 
in animals that can produce paramecin, never in those 
unable to produce this toxif. Bright particles have 
never been found among the mu particles of mate- 
killers (8). The increased metabolic activity of killers 
may be a direct consequence of the production of 
paramecin, and the site of this altered metabolic ac- 
tivity may rest in the bright kappa particles or in 
their influence on the metabolism of the whole cell. 

In this connection, it would be of interest to ex- 
amine the respiratory activity of paramecia carrying 
a third type of particle that is neither involved in a 
toxic effect nor produces paramecin. This particle, 
called pi, was first discovered by Hanson (9) in ani- 
mals that had once been killers and are in all prob- 
ability mutants of kappa particles. If the higher oxy- 
gen consumption of killer animals is indeed a conse- 
quence of paramecin production and is correlated 
with the presence of brights, paramecia containing pi 
should respire at-the same rate as isogenic paramecia 
devoid of these particles. 
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12 November 1954. 


Thermistor Electronic Thermometer 


Robert W. Woods 
College of Medical Evangelists, Loma Linda, California 


Electronics is receiving increasing attention and 
finding many applications in the tools of medical re- 
search, One of our problems in instrumentation led 
to a solution that should find application wherever 
research using small animals is in progress. A re- 
search worker in physiology needed to take a record 
of the rectal, subcutaneous, and skin-surface tempera- 
ture of experimental groups of six mice each and to 
observe the variation in these several temperatures 
over a period of time. 

The temperature-measuring units need (i) to re- 
main im situ; (ii) to be able to be calibrated to give 
comparable readings; (iii) to be fairly quick read- 
ing; (iv) to be sensitive enough to measure to 1 per- 
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cent; (v) to be small enough physically so that an 
animal as small as a mouse does not experience in- 
superable discomfort; (vi) to be well insulated, both 
electrically and against moisture, and to give repro- 
ducible results. 

We tried both thermocouples and thermistors and 
settled for the latter as being best suited to our re- 
quirements, using the W. E. No. 14B thermistor in a 
bridge circuit. The voltage divider can be adjusted to 
give the same voltage across the bridge over the life 
of the battery. This voltage is checked by the same 
vacuum-tube voltmeter that serves as the temperature 
indicator by substituting a voltage divider in place 
of the thermistor bridge (Fig. 1). 

The 19 thermistor bridges (one for measuring the 
ambient temperature plus six sets of three for the 
six animals being tested) are identical (Fig. 2), each 
with a balancing control for setting the minimum 
temperature reading (in our case, 0°C) and a maxi- 
mum setting control (in our ease, 50°C). 

This gives a 2-point adjustment of comparability 
between bridges. We have found this degree of com- 
parability satisfactory, since the several thermistors 
that we are using track within the limits of experi- 
mental error. 

These 19 bridges and the voltage-check divider are 
connected to the switch points of a three-bank 20- 
position rotary switch, making it possible to select 
and measure any temperature by a turn of the dial. 

It is necessary to match the sensitivity of the 


Spring Battery 
Switch Adjust 
= 
8 
+ 
33 


Voltage 
20] ‘i9 
divider 


Fig. 1. Thermistor thermometer. Block diagram with sup- 
ply and check-voltage source. 


Max. “ue st 


Min Ady 


Fig. 2. Thermistor bridge. Nineteen bridges are required 
in the complete instrument. 
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V.T.V.M. to that of the thermistor bridge. The lowest 
temperature is set on the zero of the scale by balanc- 
ing the bridge, but the highest temperature is set at 
the full seale reading by adjusting the sensitivity of 
the V.T.V.M. The maximum setting control of the 
bridge serves to make the several bridges compare, 
but serves only as a fine control in matching the 
bridge to the V.T.V.M. 

Calibration. (i) With the 20-point switch in the 
voltage-check position but with the battery voltage 
not applied, adjust the balance control of the 
V.T.V.M. so that the meter reads zero. (ii) With the 
20-point switch in the check position and with the 
battery voltage applied, adjust the battery-adjust 
control to provide a predetermined reading on the 
V.T.V.M. This adjustment is important as a means 
of assuring reproducibility with changes in the age 
of the battery. The particular reading of the V.T.V.M. 
is not important as long as it allows adjustment when 
the battery ages, and providing the maximum adjust 
on the thermistor bridge can actually adjust for the 
maximum temperature desired. (iii) With the ther- 
mistors in a bath at the lower temperature limit, 
switch each of the thermistor bridges into the circuit 
in turn and adjust the minimum control of that bridge 
so that the meter reads zero. The bridge is now bal- 
anced, This adjustment is not disturbed by changes 
in the maximum control. (iv) With the thermistors 
in a bath at the upper temperature limit, switch each 
of the thermistor bridges in turn into the cireuit and 
adjust the maximum control of that bridge so that the 
meter reads full seale. The scale of this thermometer 
is not linear, and either a special scale on the meter 
must be provided or a conversion graph must be pre- 
pared between the temperature and the meter reading. 
The instrument should now be in adjustment and 
ready for use. 


15 November 1954. 


Prolongation of Molting Period 
in the Canary by Long Days 


Hideshi Kobayashi and Kiyonori Okubo 


Zoological Institute, Faculty of Science and 
Branch Hospital, Faculty of Medicine, 
Tokyo University, Tokyo, Japan 


The stimulating effect on avian gonads of length- 
ening daily light periods has been studied by many 
investigators, but little is known about its effect on 
molting periods. This paper describes the results of 
studies (7) of the effects of long days on the molting 
periods of the canary. 

Beginning on 10 Sept. 1953, eight female canaries 
were subjected to 20-hr daily light periods. Artificial 
light was produced by a 100-w electric bulb, which 
was placed 1.5 m from the bird cages and was turned 
on from 4 A.M. until 12 p.m. every day. In addition, 
the birds received natural sunlight in daytime. Eight 
other female birds exposed to natural daily light 
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Number of cast feathers 


Sept. Dec.1 March June Sept. 


Fig. 1. Curves showing numbers of feathers cast off every 
4 days by eight experimental canaries exposed to 20-hr 
daily light periods (solid line) and by eight control birds 
exposed to natural daily light periods (broken line). 


periods served as controls. Four birds were kept in a 
cage. The structure of the cage used for the experi- 
ment has been described elsewhere (2). 

All the birds were allowed to take water and food 
ad libitum. In order to examine the molting process 
of the birds, the feathers cast off on the floor of the 
cages were counted every 4 days, and at intervals the 
body and wing feathers that were being renewed were 
carefully observed in each bird. 

The results of our experiment are summarized in 
Fig. 1. The molting of experimental birds was in- 
hibited for about the first 20 days of the experiment. 
It has already been reported that the pituitary body 
and thyroid gland are concerned in the inhibition of 
molting following lengthening of the daily light 
periods (3). The molting became severe again toward 
December. During January and February 1954 the 
rate of refeathering was slowed. From March on, the 
loss of feathers was increased until the beginning of 
July; after this, a decrease again occurred. However, 
the birds continued to molt until 9 Nov., when the ob- 
servation was stopped. 

During the experimental period these birds were 
refractory to the stimulus of long days and did not 
show any sign of ovarian development. The cloacal 
region did not swell, and fat was not deposited sub- 
dermally. We had already observed that, in the 
canary, the cloacal region swells and the subdermal 
fat increases remarkably during the beginning of 
ovarian development (4). This refractoriness of the 
ovaries to long days observed in the experimental 
birds is in accordance with observations made by sev- 
eral investigators (5). 

In control birds, the molting period was terminated 
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at the beginning of November 1953, indications of 
ovarian development were observed in May 1954, and 
molting began at the end of July. Previously we re- 
ported that the development of gonads is a prerequi- 
site to the inception of annual molting in the canary 
(2, 4). 

In the present experiment, the molting of the ex- 
perimental birds was in progress during January and 
February, and it became severe in March, although 
the ovaries had not developed in the birds. Therefore, 
it seems highly probable that the molting which oc- 
curred in 1954 was not a regular annual molting, 
which should always occur after the gonadal develop- 
ment, but a continuation of the molting of the preced- 
ing year. Thus, long days prolong the molting period 
of the bird. The reason why the rate of molting was 
slowed during January and February is not clear, but 
the observation (2) that, in the canary, it requires 
more thyroxin to induce the molt in winter than in 
summer, may partly account for the fact. 

Burger (6), Miller (7), and Wolfson (8) have re- 
ported that long days prolong the refractory period 
of avian gonads to light stimuli. It has been sug- 
gested elsewhere that physiological conditions, espe- 
cially in the pituitary body, accompanied by the con- 
tinuation of molting period induced by long days, 
may be responsible for the prolongation of the refrac- 
tory period in avian gonads (4). 
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Preliminary Report on the Effect 
of Ultrasonic Waves on the 
Crystallization of Honey 


Socrates A. Kaloyereas 


Department of Agricultural Chemistry and 
Biochemistry, Louisiana State University 
Agricultural Experiment Station, Baton Rouge 


Despite the common belief to the contrary, honey 
is a perishable product. The yearly loss of honey in 
a 2-yr storage experiment (1) averaged 13 percent. 
Crystallization is the first step in honey deterioration, 
which may be followed by fermentation. Honey con- 
sists mainly of a mixture of three sugars: levulose 
40.5 percent, dextrose 34.0 percent, and sucrose 1.9 
percent, all dissolved in water, the amount of which 
averages 17.7 percent. Honey also contains some other 
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substances, such as dextrines, gums, organic acids, 
proteins, coloring substances, aldehydes, esters, su- 
perior alcohols, rare sugars, and enzymes. 

Dextrose, the most easily crystallizable of the three 
sugars, is the first to form erystals when erystalliza- 
tion occurs. Since dextrose hydrate crystals contain 
only 9.09 percent of water, when partial erystalliza- 
tion oceurs the remaining liquid honey is diluted, and 
thus offers a better medium for the growth of the 
osmophilie yeast that is always present in honey (2). 

Water at ordinary temperatures can dissolve about 
its own weight in dextrose. Figures are not available 
to show the extent to which saturation of dextrose 
is affected by the presence of levulose and other sub- 
stances except that at 30°C a solution of levulose and 
dextrose is saturated in respect to dextrose when each 
of these sugars is present in the solution to the amount 
of 34.85 percent (3). It appears from this that honey 
is more or less a supersaturated solution of dextrose. 
But it is also possible that other substances, prob- 
ably dextrines and proteins, play some role in the 
dextrose saturation since there are special types of 
honey, such as the “Tupelo” type, that never or very 
seldom crystallize. The size of the crystals is con- 
sidered very important. Large crystals seriously affect 
the quality (taste and aroma), whereas very small 
crystals seem to have a rather beneficial effect on the 
quality. 

Assuming that the erystal growth in honey follows 
the Noyes-Nernst formula (4), 


A 
V=7S(C-L), 


where JV is the rate of erystal growth, A in the dif- 
fusion coefficient, 1 is the length of the diffusion path, 
S is the surface area of the disperse phase, C is the 
concentration of the solution, L is the solubility of 
the disperse phase of a given size, and C-L is the 
absolute supersaturation, we can see from the formula 
that the easiest way to retard the process of crystal 
growth is by changing S, which depends on the num- 
ber of primary nuelei in honey. These nuclei can be 
small dextrose crystals, colloidal particles, mesotropic 
crystals of beeswax, or even minute air bubbles oce- 
clused during centrifugation. The prevailing practice 
of heating honey to retard crystallization by more or 
less eliminating the existing primary nuclei seems to 
be well founded in this respect. However, the heating 
is not a practical operation since honey has a high 
viscosity. There also are other serious disadvantages, 
the most important of which is the great acceleration 
brought on by the heat to the browning (Maillard re- 
action), the thermal coefficient of which is very high 
(Q19=5.4) (5). Heating must be discarded as a treat- 
ment for crystallization because it impairs the flavor 
and aroma, and later leads to the formation of large 
objectionable crystals. 

In view of the fact that ultrasonic waves have been 
used to degas liquids to destroy microorganisms and 
for other purposes (6), we thought that they might 
be used to prevent crystallization in honey. A pre- 
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liminary experiment was readily undertaken with 
honey sampies provided by Everett Oertel (7) of the 
U.S. Department of Agriculture, using a magneto- 
striction oscillator, made available by V. Williams, 
tuned to 9 key/see. The treatment lasted 30 min. The 
samples were examined microscopically immediately 
after the treatment, and also after storage periods of 
1 and 4 wk at various temperatures from + 39°C to 
— 40°C, in order to observe the effect of storage tem- 
peratures on crystallization phenomena in general. 
The results were astonishingly successful in every 
respect. Although we found erystals of different sizes 
and numbers depending on the storage temperature, 
in the control samples, not one of the treated and 
stored samples showed any. 

These results are not only important from the prae- 
tical standpoint of preserving honey, but they also 
have theoretical significance in view of the fact that 
treatment with ultrasonic waves has hitherto been 
supposed to promote crystallization in general (8). 
Furthermore, the treated honey was limpid and had 
a slightly tart taste that made it superior to the con- 
trols that were opaque and generally less attractive. 
The pH of the treated samples was a little lower than 
the pH 3.9 of the controls, but the total acidity was 
2.4 mg of NaOH per milliliter of honey in the treated 
samples and 3.0 mg in the controls. The redox poten- 
tial was 406 mv in the treated samples and 346 mv in 
the controls. 

Since yeasts are implicated in the spoilage of 
honey, we thought it advisable to make exploratory 
tests on the effects of ultrasonic waves on these micro- 
organisms simultaneously with our tests of their ef- 
ects on the crystallization. 

A portion of untreated honey was plated out on 
acidified potato dextrose agar, and many yeast cells 
were detected. A portion of the same honey following 
treatment was similarly plated out, but no yeasts were 
detected. Microscopic examinations of the treated 
honey, however, disclosed some isolated yeast cells but 
very few in comparison with the number found in the 
untreated portion of the sample, which had a large 
number of actively budding cells. These results of the 
effect of ultrasonic waves on the microorganisms in 
general did not surprise us in view of the extensive 
literature on the subject (9). In order to obtain quan- 
titative data, a more extensive experiment is being 
undertaken to study in more detail the specific effect 
of ultrasonies on-these microorganisms. 

Because the changes brought about in the honey by 
the ultrasonie waves cannot be attributed only to their 
mechanical action but possibly also to some chemical 
effect, probably on the sugar polymers present there 
and to other oxidation-reduction changes (10), a fur- 
ther study of these aspects of the problem is being 
carried out. 

References and Notes 


1. J. E. Dyce, Cornell Univ. Agr. Expt. Sta. Bull. 538 (1981). 

2. F. W. Fabian and R. I. Quinet, Mich. State Coll. Agr., 
Agr. Eapt. Sta, Tech. Bull. 92 (1928). 

3. R. F. Jackson and C. G. Gillis, Natl. Bur. Standards 
(U.8.) Technol. Paper 259 (1924). 


340 


4. R. A. Gorther, Outlines of Biochemistry (Wiley, New 

York, 1929), p. 13. 

Cc. H. Lea and R. H. Hannan, Food Science (Cambridge 

Univ. Press, Cambridge, England, 1952), p. 230. 

6. L. Bergman, Ultrasonics and Their Scientific and Tech- 

nical Application (Wiley, New York, 1944.) 

I wish to express my appfeciation to Everett Oertel for 

his encouragement and the provision of the honey samples 

and to A. Colmer for his helpful cooperation in the bac- 

teriological examination of the samples. 

8. J. Alexander, Colloid Chemsitry (Reinhold, New York, 
1944), vol. 5, p. 369. 

9. W. B. Hugo, Bacteriol. Revs. 18, No. 2 (1954); P. K. 
Stumph, D. E. Green, and F. W. Smith, Jr., J. Bacteriol. 
51, 487 (1946). 

10. S. A. Kaloyereas, J. Am. Oil Chemists’ Soc. 24, 283 
(1947). 


26 November 1954. 


Recorded Calls of Herring Gulls (Larus 
argentatus) as Repellents 
and Attractants 


Hubert Frings, Mable Frings, 
Beveriey Cox, Lorraine Peissner 


Department of Zoology and Entomology. 
Pennsylvania State University, State Coilege 


Herring gulls and other sea birds may become pests 
by feeding on crops (1), on fish waste destined for 
chemical conversion, or by resting on airstrips (2-4) 
where they endanger airplanes. None of the attempts 
to rid these areas of the birds (2, 4, 5) has been en- 
tirely satisfactory. 

The failure of mere noise to repel these birds 
(2, 4, 5) is probably owing te its lack of biological 
significance. It seems better to use sounds that have 
meaning to the species one wishes to repel. Starlings 
(Sturnus vulgaris), for instance, can be repelled from 
roosts by broadcasting to them the recorded distress 
call of one of their fellows, and the clearance thus 
achieved has some permanence (6). 

Unfortunately, herring gulls do not have a distress 
call—that is, a call given by an individual when re- 
strained or maltreated. Captive gulls are generally 
silent; even when buffeted they emit only vague 
grunts. Gulls, however, have an alarm call which they 
give when they see a captive gull or detect danger. 
This call causes other gulls that hear it to leave the 
region, not precipitously, as in the case of starlings, 
but by slowly circling away after initially drawing 
near. 

The alarm call usually consists of two parts. The 
first is a set of two piercing cries in a descending 
sequence. This alone seems to be an attention call. 
There follows the alarm call proper, usually of three 
sharp cries. This has been variously represented in 
print by earlier workers (7) and sounds to us like 
“eut-cut-cut,” with accent on the first note. It may 
have two, four, or five notes instead of three. 

This eall, as given by gulls free in the air, was re- 
corded with a tape recorder (8). The usual recording 
consisted of the attention call with two sequences of 
the alarm call. This unit of about 5-see duration was 
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used to produce recordings of any desired length by 
repeating all or part, separated by intervals of 5 to 
10 see of silence. These recordings were broadcast to 
gulls with a repeating tape player (9) through an 
ordinary amplifier and loudspeakers. 

The immediate reaction of groups of gulls to the 
sound is striking. At the attention call they rise into 
the air; they approach the speakers when the alarm 
notes sound. After this they slowly circle away and 
leave. The broadcast of only 1 or 2 unit calls will 
produce this reaction; the gulls continue to fly away 
even after the call is ended. 

This call was tested for immediate repellent effect 
against gulls feeding on 3 dumps (16 trials), at a 
sardine cannery (2 trials), on the seashore at 5 dif- 
ferent places (7 trials), and at a fish-meal factory 
(2 trials). At an intensity of approximately 95 db at a 
distance of 1 m from the speakers, the call was effee- 
tive in lifting all gulls within a radius of at least 14 
mi. At distances of about 100 ft, lower intensities 
drove all gulls from food. The gulls remained away, 
after one sequence, for 15 to 90 min, but mostly 30 to 
45 min, equalling the repellency obtained by display- 
ing a captive gull for a few minutes. 

The most extensive tests (10) were made at a dump 
near Salisbury Cove, Me., where the gulls had fed 
regularly for many years. At the time of the tests, 
about 300 gulls were present at all times. The alarm 
call was broadeast to the gulls in a 1-min sequence 
consisting of five repetitions of the unit call separated 
from each other by about 7 see of silence. This was 
sounded only when the birds tried to return to the 
feeding area. The gulls were driven from the dump 
at 8:45 a.m. EST 9 Aug. 1954, and were denied re- 
turn until nightfall, 6:45 p.m, the next day. The total 
potential feeding time during the two days, since the 
gulls do not feed at night, was 25 hr. The call was 
broadcast 29 times during that interval. The longest 
time of clearance was 3 hr, 27 min, the shortest 10 
min. For the most part the gulls did not try to return 
to the feeding area until 30 to 45 min after each treat- 
ment. On the afternoon of the second day, the times 
of individual treatments were reduced to 10 to 20 see. 
These worked just as well. Other tests, of 3- to 4-hr 
duration, at a sardine eannery in McKinley, Me., and 
a fish-meal proegessing plant at Eastport, Me., gave 
similar results. 

This call is effective for other gulls. Great black- 
backed gulls (Larus marinus) in Maine and laughing 
gulls (Larus atricilla) on a dump at Atlantic City, 
N. J., were also repelled. This cross-reactivity is prob- 
ably the result of the fact that these species often 
feed together and have similar calls. The alarm call 
of great black-backed gulls, for instance, is like that 
of herring gulls, except that it is pitched about one 
octave lower. 

During these tests, a study was made of the food- 
finding behavior of herring gulls, and a food-finding 
eall was noted. When recorded and played to gulls 
this proved to be highly attractive. With this call, 20 
to 30 gulls could be drawn within a few minutes. 


4 Marcy 1955 


These were driven away equally rapidly with the 
alarm call at the same intensity. The alarm call, there- 
fore, does not depend upon intensity alone for its 
effect. The biological significance of the call gives it 
power far beyond that conferred merely by high in- 
tensity. 

It may be that birds will cease responding to warn- 
ing sounds. Only long-range tests will show whether 
this is the case with gulls. Tests with permanently in- 
stalled, automatically repeating tape players are 
planned. If habituation to the alarm eall sets in, a 
shift to the attractive call, broadeast from some spot 
away from the area to be cleared, may give the desired 
result. 
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Behavior of Two Species of 
Worms in the Same Maze 


Hans Schmidt, Jr. 
Department of Psychology, University of Illinois, Urbana 


Yerkes (1) demonstrated that, in the course of 
learning a T-maze, the manure worm Allolobophora 
foetida (2) learned an avoidance response to stimuli 
in close spatial contiguity to noxious stimulation. 
Yerkes interpreted this result as being indicative of 
association of stimuli and further concluded that 
learning in worms could be adequately described in 
those terms. However, in a recent experiment, Robin- 
son (3) found that the earthworm, Lumbricus ter- 
restris, exhibited a generalized avoidance to many 
maze stimuli remote from noxious stimulation under 
comparable conditions. Robinson criticized Yerkes’ 
conclusion about association of stimuli, and suggested 
that there are two factors in the learning of a T-maze 
by annelids: generalized avoidance and correct turn- 
ing. The problem at issue in this report is whether or 
not the results of Robinson’s investigation with L. 
terrestris are an adequate basis on which to evaluate 
Yerkes’ study with another species of annelid. 

Two species of worms were observed with respect 
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to avoidance behavior in a single-unit T-maze. The 
two species were L. terrestris, an earthworm, and 
Hisenia foetida, a manure worm. Fourteen Lumbricus 
and eight Hisenia were run to a criterion of 10 con- 
secutive errorless trials (trials without shock). 

The apparatus in the experiment was five simple 
T-mazes, the stems of which were 8 in. long and each 
arm was 4 in. long. The alleys were 4% in. wide and 
Y% in, deep. There was a grid consisting of two No. 18 
(B&S) copper bell wires placed 44 in. from each 
other. The nearest wire was 2 in. from the choice 
point in the right arm. The magnitude of shock was 
15 ma at 7.4 v. A piece of 0/0 sandpaper 1 em by % 
in. was placed 1 em from the grid on the choice-point 
side. There was an exit tube at the end of the left arm 
of the maze. The exit tube was 6 in. long and had a 
groove ¥% in. by % in. milled into it. The exit tube 
was covered with a piece of wood. The floor of the 
exit tube and the maze were covered with strips of 
paper towel that were kept moist with biological 
water. 

The experiment was conducted in a dimly illumi- 
nated room. With the exception of a white strip 3 ft 
wide at the bottom of the wall, the walls and ceiling 
of the room were painted black. Illumination was pro- 
vided by four 60-w incandescent bulbs placed in a line 
parallel to the maze stems. The lights were placed so 
that the nearest maze was 3 ft from them and the 
farthest was 9 ft. 

The procedure was to remove a worm from its glass 
dish and place it in a maze. If the worm did not start 
to crawl readily, it was stroked with a camel’s-hair 
brush. A trial ended when the worm had crawled into 
the exit tube either with or without shock. The worm 
was allowed to remain in the exit tube for approxi- 
mately 20 min before the next trial began. Ten trials 
were given every other day. When a day’s trials had 
ended, the worm was removed from the maze and 
placed in a refrigerator maintained at 7°C. 

The mean number of trials to the eriterion of 10 
consecutive errorless trials was 60.5 for L. terrestris 
and 69 for E. foetida. A test of the significance of the 
difference between means indicated that there was no 
reason to reject the hypothesis that there is no dif- 
ference. 

An important difference was noted in the avoidance 
behavior of the two species of worms. L. terrestris 
gave avoidance responses to the whole maze, includ- 
ing the stem, as evidenced by backing out of the maze 
and increased response latency. These first signs of 
avoidance began between trials 30 and 50. On the 
other hand, E. foetida gave avoidance responses to 
only a limited cireumstance, that is, by moving more 
slowly only when it was in contact with the sand- 
paper. In both cases it is clear that the avoidance be- 
havior exhibited is learned, since it appears only after 
considerable experience in the maze. 

It would be misleading to point only to the differ- 
ences in avoidance behavior without noting one im- 
portant similarity between the species. Animals of 
both species would occasionally make contact with the 
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sandpaper and turn around with the pivotal point on 
the sandpaper rather than make contact and retreat. 
This turning response is not tropistic and is extremely 
unstable. The evidence against the response being 
tropistic is that the worms would cross the sandpaper 
readily prior to being shocked a few times. It appears 
to be unstable because it would appear around the 
15th trial and might not appear in any other con- 
tacts with the sandpaper. 

The finding that L. terrestris avoids maze cues re- 
mote from the noxious stimulation is the same as the 
result Robinson obtained with the same species. Simi- 
larly, the finding of specific avoidance of stimuli in 
close spatial contiguity to the source of noxious stim- 
ulation by E. foetida is in accord with what Yerkes 
said about that species. Consequently, Robinson’s ex- 
periment with Lumbricus is not a proper basis for his 
criticism of Yerkes’ study in which Hisenia was used 
as the experimental animal. 

The results of this study suggest that the problem 
at issue is not whether a two-factor theory is required 
to account for learning in worms but rather the 
proper use of species as an experimental condition. 
The most satisfactory rule that can be stated at pres- 
ent is: The behavior of different species must be re- 
garded as different until it is proved to be the same. 
Thus, if that rule is accepted, species would constitute 
a relevant condition in the comparison, control, and 
evaluation of behavioral data. 
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Succinic Dehydrogenase Activity 
in the Goldfish Gill 


Alan W. Sexton and Robert L. Russell 


Department of Physiology and Pharmacology, 
University of Missouri, Columbia 


Succinie dehydrogenase has been demonstrated 
chemically in: the rat kidney by Handley and Lavik 
(1). Mustakallio and Telkkii (2) have localized this 
enzyme histochemically in the kidney tubule. The 
former authors have shown that mercurial diuretics 
significantly depress total succinic dehydrogenase ac- 
tivity and have suggested that this enzyme system 
may be involved in active reabsorption of sodium 
chloride and water from the kidney tubule. In the 
light of this suggestion, it seemed desirable to check 
for the presence of succinic dehydrogenase in another 
tissue where active uptake of sodium occurs. Such a 
tissue is. readily available in the gills of goldfish, 
which have been shown by Krogh (3), Meyer (4), 
and others to transport the sodium ion against a 
diffusion gradient. 
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Table 1. Oxygen uptake by excised goldfish gills in succinate, sucrose, and suecinate plus mereurie chloride sub- 
strates (microliter of O, per milligram of dry weight of gills). 


Series I Series II Series IIT 

Succinate Succinate Succinate 

Intervals substrate Sucrose plus 10°M plus 10°M@ 

(atg. of 35 fish substrate HgCl, HgCl, 
+8.E.,.) (avg. of 11 fish substrate substrate 
+8.E.,,) (avg. of 12 fish (avg. of 12 fish 

+8.E.,,) +8.E..,,) 

30 min 1.99 + 0.21 0.23 + 0.14 2.20 + 0.32 1.18 + 0.14 

60 min 3.86 + 0.22 41+0.14 3.71 + 0.42 1.87 + 0.21 

90 min 5.53 + 0.26 -71+0.26 5.09 + 0.50 2.24 + 0.22 
“P” for 90-min interval < .001 0.297 < 0.001 


Thirty-five goldfish obtained from a commercial 
hatchery were used in these experiments. Filaments 
stripped from excised gill arches were used for ex- 
perimental tissues. Each fish served as its own con- 
trol. The Warburg apparatus was used to determine 
succinic dehydrogenase activity by the method sug- 
gested by Umbreit, Burris, and Stauffer (5). Three 
milliliters of substrate were used in each flask. 

In series I, sucrose was substituted for sodium 
succinate as a substrate. In series II and III, sodium 
succinate was used as a substrate. In series II, mer- 
eurie chloride was made up in succinate substrate 
and placed in the side arm of the flask. Its concen- 
tration was such that when tipped into the flask it 
produced a concentration of 10-°°M mercuric chloride 
for the entire substrate. The same procedure was fol- 
lowed for series III except that the final concentra- 
tion of mercuric chloride in the substrate was 10-°M. 
In series II and III, unaltered succinate substrate 
was tipped into the control flasks. After 20 min for 
equilibration, readings were taken at 0-, 30-, 60- and 
90-min intervals. All tip-ins were made at the 30-min 
interval. Calculations are based on the percentage dry 
weight of the gill tissue. 

The results of these experiments are presented in 
Table 1. The first column gives the average oxygen 
uptake for all gills run in the pure succinate sub- 
strate. The “P” values presented are for the 90-min 
interval and compare the oxygen uptake in the suc- 
cinate substrate with oxygen uptake in the sucrose 
substrate, succinate plus 10-°M mercuric chloride sub- 
strate, and succinate plus 10-°M mercuric chloride 
substrate, respectively. 

The significantly greater uptake of oxygen by gill 
filaments in a succinate substrate (5.53 lit of O, per 
milligram of dry weight) as compared with the up- 
take in sucrose substrate (0.71 wlit of O, per milli- 
gram of dry weight) at the 90-min interval is con- 
sidered proof of the presence of succinic dehydro- 
genase in the gills of goldfish. According to Barron 
and Kalnitzky (6), mereurie chloride inhibits the ac- 
tivity of this system by combining with essential sulf- 
hydryl groups. Such an inhibition was found to occur 
when 10-*M mercuric chloride was added to the sub- 
strate (series III). The uptake of oxygen was reduced 
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59.5 percent. Since Meyer (7) has inhibited active 
uptake of sodium in the goldfish gill with mercuric 
chloride, it is suggested that this work offers addi- 
tional evidence in favor of the theory that succinic 
dehydrogenase is involved in active sodium transpor- 
tation. 
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Determination and Inheritance 
of Nicotine to Nornicotine 
Conversion in Tobacco 


R. B. Griffith, W. D. Valleau, G. W. Stokes 


Agricultural Experiment Station, 
University of Kentucky, Lexington 


The presence of a genetie factor in certain low- 
nicotine strains of tobacco controlling conversion of 
nicotine to nornicotine during air curing has been re- 
ported by Valleau (1). The change of a portion ef 
the nicotine to nornicotine reduces the alkaloid con- 
tent of the smoke, since the transfer of nornicotine 
into the smoke is less than one-fourth of the transfer 
for nicotine (2). Utilization of this genetic factor in 
commercial varieties could be advantageous, since, 
with acreage control, overfertilization of burley to- 
bacco, in an effort to increase yields, has tended to 
raise the nicotine content of some crops to an un- 
desirable level. 

The development of the following paper chroma- 
tography method, based in part on the work of others 
(3), has permitted extensive investigations (4). In 
this method, 1 g of a finely ground tobacco sample 
was placed in a 15-ml centrifuge tube. Five milliliters 
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NONGONVERSION CONVERSION 


OVEN 
DRIED 


OVEN 


orien CURES 


CURED 


NICOTINE 


a NORNICOT 


Fig. 1. Chromatogram of oven-dried and cured samples 
from conversion and nonconversion plants. 


of an extracting solution (chloroform-methanol-water, 
15: 9:1 by volume, saturated with sodium hydroxide) 
was added and the mixture was stirred thoroughly. 
After 30 min, the stirring was repeated and the sam- 
ples were centrifuged. Ten microliters of each extract 
was spotted at 2-em intervals, 2 em from one edge, 
on 23- by 28-em pieces of Whatman No. 1 filter paper 
that had been impregnated with a 0.2M citrie acid so- 
lution adjusted to a pH of 5.65 with sodium hydroxide. 
The chromatograms were developed overnight with 
tertiary amy! alcohol saturated with water and B-naph- 
thylamine, using an ascending technique. Before be- 
ing dried, the chromatograms were placed in an acetic 
acid atmosphere. After drying they were briefly ex- 
posed to ammonia and then placed in a cyanogen 
bromide vapor chamber for color formation. The alka- 
loids appeared as brightly colored orange and red 
spots. The Rf value of nicotine was 0.55 and of nor- 
nicotine 0.11. 

Representative chromatograms of nonconversion 
and conversion plants are illustrated in Fig. 1. Little, 
if any, change in nicotine or nornicotine oceurs dur- 
ing air-curmg of nonconversion strains (A). The nico- 
tine spots of air-cured samples of conversion lines are 
smaller and less intense and the nornicotine spots are 
larger and more intense (B) than the comparable 
oven-dried samples, indicating that during curing 
nicotine was changed to nornicotine. 

Previous segregation data of a heterozygous line 
indicated that conversion was controlled by a single 
dominant gene. Additional data were obtained from 
crosses made between a low-nicotine true-breeding 
conversion line and a true-breeding nonconversion 
high-nicotine line. The F, generation was grown in 
the greenhouse and backerossed to the parent lines. 
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The F, generation and backeross plants were grown 
in the field. Samples consisting of four leaves from 
each plant were taken from the greenhouse plants at 
maturity and from young field plants. Two leaves 
were immediately dried at 70°C in a foreed-draft 
oven and the other two were air cured. 

The results obtained when progenies were tested for 
conversion are given in Table 1. These results furnish 
further proof that conversion of nicotine to nornico- 
tine during curing is controlled by a single dominant 
gene. The one F, plant and the two backeross plants 
without conversion could have arisen from pollen con- 
tamination during crossing. 

The rapidity of the paper chromatography pro- 
cedure also permitted an extensive study of the alka- 
loids of tobacco varieties. In a preliminary study of 
36 individual plants of Ky 16 burley, nine plants were 
found to carry the conversion factor, and heterozy- 
gosity with respect to the nicotine level was indicated. 
An additional study was conducted, using 20 plants 
from each of 100 single plant lines of Ky 16. Homo- 
zygous and heterozygous lines for conversion and the 
extent of conversion were found. Some of these aver- 
aged 25 to 54 percent less nicotine than the average 
of the 100 lines. Conversion has also been found in 
other burley tobacco and in flue-cured varieties, and a 
widespread distribution of the conversion factor in 
Nicotiana tabacum is indicated. 


Table 1. Data obtained from plants of the F,, F,, and 
BC, generations and the expected numbers assuming a 
single dominant gene C to control the conversion of nico- 
tine to nornicotine. 


Number of plants 


Conversion 
(CC or Ce) 


Nonconversion 


(cc) 
Expected sObtained Expected Obtained 


F, ce x CC 36 0 
F, ce x CC 120 40 
BC, Ce x ce 30 30 
BC, Cex CC 50 0 


Considering the heterozygosity of burley tobacco 
with respect to alkaloids, it seems probable that varie- 
ties will be heterozygous with respect to other chem- @ 
ical constituents. If this proves to be true, there is an 
opportunity to improve present varieties with respect 
to aroma, taste, and general smoking qualities by 
selection. 
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Control of Unclassified Information 


AST 5 November the Secretary of Commerce an- 

nounced the establishment of an Office of Stra- 
tegic Information. The new office was created at the 
direction of the President and on the recommendation 
of the National Security Council. In his announce- 
ment, Secretary of Commerce Sinclair Weeks ex- 
plained that 


This office will provide a central location within 
the Government which will work with the business 
community in voluntary efforts to prevent unclassi- 
fied strategic data from being made available to those 
foreign nations which might use such data in a man- 
ner harmful to the defense interests of the United 
States. . . . Such watchfulness would not take the 
form of censorship. It would instead be a matter of 
exercising intelligent, reasonable precaution to make 
sure that in the necessarily free exchange of scien- 
tific information we do not provide nations whose 
interests are inimical to our own with material which 
they could some day use against us. 


Editors and publishers have in some cases accepted 
the new office with a “wait-and-see” attitude in order 
to allow time for the public announcement of oper- 
ating policies and of classes of information to be af- 
fected. Such clarification has not yet appeared. Others 
have been quick to point out faults in the seheme, for 
it has reminded them unpleasantly of their censorship 
problems during World War II. At that time editors 
were at first required to submit for official clearance 
galley proofs of almost all unclassified technical arti- 
cles. For lack of qualified people to evaluate these 
papers, this program was soon succeeded by a “vol- 
untary” one that placed responsibility for publication 
on the editor. Since editors could, and did, get com- 
petent assistance from their editoriai advisers, this 
second system was reasonably satisfactory. 

However, in 1951, following a study by the Inter- 
departmental Committee on Internal Security, a com- 
mittee of the National Security Council, a service was 
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established in the Department of Commerece’s Office 
of Technical Service that was to provide a central 
organization to which businessmen, scientists, public 
officials, and private citizens might write for guidance 
on whether or not specific unclassified technologie in- 
formation should be released. Applicants were under 
no obligation to follow the advice given. After an 
initial 100 to 150 inquiries, the number dwindled to 
only 10 to 12 a year—hardly a successful program! 
And yet, the new Office of Strategic Information 
seems to have objectives that are identical with those 
of the earlier agency. - 

The major critie of the Office of Strategie Informa- 
tion has been the Freedom of Information Committee 
of the American Society of Newspaper Editors. 
Chairman J. R. Wiggins has pointed out that there is 
no definition of what information is both unclassified 
and of strategic importance; that the office constitutes 
a serious threat to the freedom of information; that 
Director Honaman’s suggestion that important infor- 
mation could be withheld from general publication 
but given privately to the relatively small number of 
people to whom its possession would be valuable 
would open the way to flagrant discrimination in 
giving technical information to one industrial com- 
pany and not to another; that guidance directives, 
whatever their legal force, will quickly acquire the 
practical force of regulations and rules; that no pub- 
lisher will wish to deny requests for “cooperation” ; 
that the project will lead to a “species of censorship 
of the most offensive kind.” 

Chief purpose of the office seems to be to sereen 
technical and industrial know-how rather than basic 
scientific findings. Yet scientists will want to watch 
developments closely, as editors have been doing, be- 
cause the types of information affected have not yet 
been described and because the adoption of the prin- 
ciple involved might serve as a precedent for en- 
larged efforts to control the publication of scientific 
and technical information —D. W., B. P. 
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MINATURE SYNTHETIC HUMAN SKELETON 


Only 26 Inches Tail 


Superbly Adapted For Elementary Work 
Where Economy Is Important 


Accurately Scaled 
In Durable, Washable 
Synthetic Bone 


A Wooden Case 
And Plastic Cover 
Are Included 


Designed for use in high school biology courses, the 
miniature skeleton has proved of value in psychology, 
health, safety, first aid, and physical education courses. 
The low price enables the smaller schools to have at 
least one skeleton in the science department. The 
skeleton, with wooden case, weighs less than 20 pounds 
making it easy to carry from room to room. 


The wooden case is constructed to permit the rota- 
tion of the skeleton within the case. An illustrated key 
card on the door identifies the principal bones. This ar- 
rangement permits a student to study the guide and 
skeleton together in order to more easily understand 
the skeleton. If desired, the skeleton can be removed 
from the case and hung in a more convenient place. 
The hook on the skull provides for attachment to 
other types of support. 

Each skeleton includes an attractive wooden case, 
plastic skeleton cover, and an illustrated key card. 


No. ZK 300 ZK510. MINIATURE SKELETON. The skeleton is 


ZK500. MINIATURE SKELETON, Painted. The 
muscular origins are painted in blue, and the muscular 
insertions are in red on one side of the skeleton. Com- 
plete with wooden case, plastic skeleton cover, and 
illustrated -key card. Each, $130.00 


the same as ZK500, but the muscular origins and in- 
sertions are not painted. Many teachers prefer to paint 
the muscular insertions and origins themselves, and 
the surfaces of these skeletons readily accept paint. 
Complete with attractive wooden case, illustrated key 
card, and plastic cover. Each, $115.00 


Full, Life Size Skeletons available at $190.00 
W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880 
1515 Sedgwick Street, Dept. E 


Chicago 10, Illinois, U. S. A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 


ScIENCE, VOL. 121 


| 
4 
| 
ig’ 
| 
4 
x 
a 
Loe 
| 
| 
| 
im = | 
| 
8A 


Dr. David Turnbull, B.S. Monmouth College 
(1936), Ph. D. Phys. Chem., University of 
Illinois (1939), joined the General Electric 
Research Laboratory in 1946 after teaching 
chemistry for a number of years at Case 
Institute of Technology. He heads the 
Chemical Metallurgy Section. The fields to 
which he has contributed include thermo- 
dynamics, kinetics of phase transformations, 
and kinetics of solid state processes. 


How atoms behave in alloys 


Dr. David Turnbull of the General Electric Research Laboratory 
demonstrates importance of crystal defects in structure changes 


New understanding of the mechanisms responsible 
for the formation of alloy structures has been 
achieved by Dr. David Turnbull and his colleagues in 
General Electric’s Chemical Metallurgy Section. 


They discovered that crystal imperfections and 
foreign particles play a decisive role in controlling 
structure development. For example, precipitation 
in age-hardening alloys often takes place millions of 
times faster than can be explained by known rates 
of diffusion in single crystals: Dr. Turnbull showed 
that this rapid precipitation is due to the “short 


circuiting” of diffusion by certain crystal defects. 
Because microstructure determines some of the 
most important qualities of alloys, including strength 
and certain magnetic properties, this new knowledge 
will be valuable in the development of stronger, more 
versatile materials for tomorrow’s technology. 


Progress /s Our Most Important Product 
GENERAL @® ELECTRIC 
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Outstanding 


McGRAW-HILL BOOKS 


Two excellent texts 
made evea better 


by HAROLD S. DIEHL, M.D. 


University of Minnesota 


Written with the same compelling interest and 
readability that distinguished previous editions, the 
same high degree of scientific accuracy and prac- 
tical application to real life situations. 


Texthook of 


HEALTHFUL LIVING 


New Fifth Edition 
826 pages, $6.00 


This new revision of a highly successful hygiene 
text incorporates recent advances in the improve- 
ment of personal health, in preventive medicine, in 
the prolongation of life, and in public health. The 
book is medically and scientifically sound, yet 
practical and interesting. New materials on re- 
habilitation of the disabled, the relations of smok- 
ing to cancer of the lung, the prevention of polio- 
myelitis, Rh incompatibility, etc. have been added. 
There are valuable appendixes on standard weights 
for men and women, food values in common por- 
tions, control measures for communicable diseases, 
and a glossary of scientific and medical terms. All 
data, statistics, tables, and charts are brought up 
to date. 

The suggested readings and discussion questions 
and the many illustrations, offer outstanding as- 
sistance to both the teacher and student. 


Elements of 
HEALTHFUL LIVING 


New Third Edition 


Ready in May 


The abridged version of the above textbook de- 
signed for shorter, more intensive courses in the 
subject. While shortening the text, the author has 
retained the flavor of liberal documentation and 
descriptive clarity which gives the longer text its 
distinctive character. Subject matter has been re- 
vised in accord with medical and scientific progress 
of the last five years. 


m= Send for copies on approval 


WeGraw-Ail 


BOOK COMPANY, INC. 
330 W. 42nd St., N. Y. 36, N. Y. 
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. 
Meetings & Conferences 

April 

3-6. American Astronomical Soc., Princeton, N.J. (C. M. 
Huffer, Washburn Observatory, Madison 6, Wis.) 

3-7. American College Personnel Assoc., Chicago, Ill. (C. 
Evans, Univ. of Indiana, Bloomington.) 

4. American Educational Research Assoc., Cleveland, 
Ohio. (F. W. Hubbard, 1201 16 St., NW, Washington, 
6, D.C.) 

4—5, Atomic Industry Conf., San Francisco, Calif. (Atomic 
Industrial Forum, 260 Madison Ave., New York, N.Y.; 
or Stanford Research Inst., Stanford, Calif.) 

4—5. Histochemical Soc. Symposium, Philadelphia, Pa, (A. 
B. Novikoff, Waldemar Medical Research Foundation, 
Port Washington, N.Y.) 

4—5. National Gastrointestinal Cancer Conf., sixth, New 
York, N.Y. (Morris K. Barrett, National Institutes of 
Health, Bethesda 14, Md.) 

4—6, American Assoc. of Physical Anthropologists, Phila- 
delphia, Pa. (J. L. Angel, Jefferson Medical College, 
307 S. 11 St., Philadelphia 7.) 

5. Microcireulatory Conf. for Physiology and Pathology, 
2nd, sponsored by American Association of Anatomists, 
Philadelphia, Pa. (G. P. Fulton, College of Liberal Arts, 
Boston Univ., 725 Commonwealth Ave., Boston 15.) 

5. Tissue Culture Assoc., annual, Philadelphia, Pa. (M. R. 
Murray, TCA, College of Physicians and Surgeons, New 
York 32, N.Y.) 

5-7. Radio Technical Commission for Aeronautics, spring 
assembly meeting, Los Angeles, Calif. (RTCA, Room 
2036, Building T-5, 16th and Constitution, Ave., NW, 
Washington 25, D.C.) 

6-8. American Assoc. of Anatomists, Philadelphia, Pa. 
(N. L. Hoerr, 2109 Adelbert Rd., Cleveland 6, Ohio.) 

8-9. Pennsylvania Academy of Science, Philadelphia, Pa. 
(K. Dearolf, Public Museum and Art Gallery, Reading.) 

9. South Carolina Acad. of Science, Columbia, S.C. (H. 
W. Freeman, Univ. of South Carolina, Columbia.) 

10-15. American Inst. of Homeopathy, Washington, D.C, 
CW. R. Huntsman, AIH, 1601 Chestnut St., Philadel- 
phia 3, Pa.) 

10-15. American Inst. of Nutrition, San Francisco, Calif. 
(R. W. Engel, Dept. of Biochemistry and Nutrition, 
Virginia Polytechnic Inst., Blacksburg.) 

10-145, American Soe. for Pharmacology and Experimental 
Therapeutics, San Franciseo, Calif. (C. C. Pfeiffer, 
Emory Univ. School of Medicine, Emory Univ., Ga.) 

10-15, Federation of American Societies for Experimen- 
tal Biology, San Francisco, Calif. (M. O. Lee, 2101 Con- 
stitution Ave., Washington 25, D.C.) 

10-16. American Physiological Soc., San Francisco, Calif. 
(M. O. Lee, 2101 Constitution Ave., Washington 25.) 
10-16. American Soc. for Experimental Pathology, San 
Francisco, ‘Calif. (C. C, Erickson, Inst: of Pathology, 

Univ. of Tennessee, 858 Madison Ave., Memphis.) 

10-18. International Soc. of Urology, Athens, Greece. (Z. 
Kairis, 25 Voucourestiou St., Athens.) 

11-14. Assoc. of American Geographers, annual, Mem- 
phis, Tenn. (B. W. Adkinson,+Library of Congress, - 
Washington 25, D.C.) 

11-15. American Assoc. of Immunologists, annual, San 
Francisco, Calif. (F. 8S. Cheever, Graduate School of 
Public Health, Univ. of Pittsburgh, Pittsburgh 13.) 


(See isaue of 18 February for more comprehensive listings.) 
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SERVALL presents the 


range of application of the section 
technique for electron 


Ivan Sorvall, 


P. O. Box 230, 
Norwalk, Conn. 


tioning, designed by F. S. Sjostrand, 3314A, allows routine cutting of tissue 
~ has made it le to produce a samples as thin as 200 A., but, inder 
series of ultra-thin tissue sections for favorable conditions, even thin oll 
_ sections, 100 A. and less, can be cut. — 
of the full resolving power of the — 


PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and foreign countries — at a very low cost 


CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


WANTED |i 


Biochemist—-M.S. University of Illinois; Ph.D. University of 
California; Cancer Institute Fellow, Cambridge University, Eng- 
land. Experienced modern protein, amino acid techniques; chemical, 
biological, radioisotopic. Specialty—insulin. Industrial, sales, and 
teaching experience. Family. Academic or industrial research. 
West. Available November. Box 32, SCIENCE. 


Ph.D. Chemist, 


perie nee in 


biochemical background ; 


extensive industrial ex- 
fields of natural products 


and medicinal chemicals ; 


desires chemical-biochemical research; academic or industrial. Box 
52, SCIENCE. 3/11 
Pharmacologist, Ph.D. Experienced, teaching research, cardio- 
vascular, radioisotopes. Desires position, industrial, teaching or 
research, Box 56, SCIENCE. X 
(a) Biochemist; Ph.D.; two years, research assistant in bio- 


chemistry, university school of medicine; four years, 
versity department of physiological chemistry. 
D.; five years, 


research, uni- 
(b) Pharmacologist ; 
phi — al com- 


POSITIONS OPEN 


Biologists: two Teaching Fellowships available 1955-56 for male 
college graduates in small England Liberal Arts col- 
lege; $2500. Box 53, SCIEN 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


The MARKET 


B©OKS AND MAGAZINES || 


WANTED TO PURCHASE .. . 
SCIENTIFIC 
WALTER j. JOHNSON @ 125 East 23rd St. 


and domestic, Entire 
libraries and smaller 
collections wanted 


» New York 10, N. Y. 


Sets and runs, foreign 


BACK NUMBER PERIODICALS Bought and Sold 
@ Tell us what you want?—What have you to offer? 

| Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices, Write Dept. A3S, J. S. CANNER, INC. 
Boston 19, Massachusetts 


The International Union of Biological 
Science has still a limited number of copies 
available of: 

e@ INDEX DES ZOOLOGISTES 


comprising three lists: one of persons, a second 
by Countries and a third by specialities. 


Price 3000 F.F 
e@ INDEX DES GENETICIENS 
comprising two lists: one of persons, the other 
by Countries. Price 1.200 F.F 
Send orders to: 

Union Internationale des Sciences Biologiques 

Publication Office (Prof. R. Ulrich) 

1, Rue Victor Cousin 

PARIS (5 éme), FRANCE 


The Scholar's Library seeks college manual and book length manu- 


scripts in the sciences. The Scholar’s Library, 1640 York Avenue, 
Biologist-Bacteriologist with preferably some interest in Botany New York 28, N. Y. x 
wanted by Mount Allison University, Sackville, N. B., Canada, to 

start September 1955. Apply W. B. Stallworthy, Department of : : 

Senior Research Biochemist—Research laboratory of Eastern 


Pharmaceutical Manufacturer desires Ph.D. in biochemistry or 
physiological chemistry including broad background in basic medi- 
cal sciences. Opportunity for eventual administrative responsibili- 
ties. Industrial experience record of 
tion and experience. Box 51, SCIENC 3/11, 18 


Research Fellowships in Biochemistry or Physiology 
M.S. or Ph.D. $1200-$2600 per year. 
1955. Large, well known University. 


leading to 
Begin July or September, 
Box 18, SCIENCE. 3/4 


(a) Chairman and professor of zoology; eminence in field of zool- 
ogy and administrative experience desirable; nine-month year. 
5 Microbiologist, supervise department; 375-bed teaching hospi- 
tal; research opportunity; East. (c) Clinical bacteriologist, Ph.D. 
or Master's; association group of pathologists; large city, medical 
center, East. (d) Ph.D.; biology department, midwestern univer- 
sity; duties consist of teaching survey course without laboratory ; 
{) Technical director experienced in developing new products ; 
*h.D. in pharmacology or in related fields, capable of assuming 
Board -management responsibility and of becoming head of sub- 
sidiary organization; starting salary around $15,000. S2-1 Medical 
Bureau, (Burneice Larson, Director), Palmolive Building, Chicag~. 


BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1 
In Calif.: 6253 Hollywood Blud., Hollywood 28 


LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


Food Drug PROBLEMS 


PHARMACOLOGICAL - 


BACTERIOLOGICAL - CHEMICAL 
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the MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


||| PROFESSIONAL SERVICES | SUPPLIES AND EQUIPMENT 


FORMATE 


OF HICH RADIOPURITY 
SPECIALTIES 3816-A 
ISOTOPES INC, 


WISCONSIN 


| LABORATORY SERVICES 


FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Screening of compounds for insecticidal, fungicidal 


cad © CONSISTENT RATS & MICE 
Grady and C.S.M.A. aerosol tests © Warfarin assays 
Write for price schedule All animals antibiotic free 


WISCONSIN ALUMNI RESEARCH FOUNDATION 
P. ©. BOX 2059-V. © MADISON 1, WISCONSIN BUDD MT. RODENT FARM 


CHESTER, N. J. 


Breeders of a recognized strain 


FRAT SUPPLIES AND EQUIPMENT HANA of Wistar rate and W.S. mice 


PARASITOLOGICAL PREPARATIONS 


e high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


REAGENT ORGANICS 
2,4,7-Trinitrofiuorenone, | ,1’-Dian- 
C thrimide,2,3,5-Triphenyltetrazolium 
Chloride, Blue Tetrazolium, 2-Hy- 
droxy-3-naphthoic Acid Hydrazide, 
Ct. LABORATORIES N-Bromomethy!-phthalimide. Write 
Mi: Leominster, Mass for catalog and descriptive litera- 

Sats ter icroscope ture. 


after 
@ Complete contrast control on unstained a. 
Quantitative path difference measureme 


P. O. Box 429 Silve Md. the veterinarian 
HYPOPHYSECTOMIZED RATS to research” 
*Descendants of the Sprague-Dawley 

and Wistar Strains 


HENRY L. FOSTER, D.V.M. 
~ TA 1 N ~ Price list on Request President and Director 
STARKMAN Biological Laboratory © THE CHARLES RIVER BREEDING LABS. 


Wilmington, Mass. 


SPRAGUE - DAWLEY, INC. 
PIONEERS IN THE DEVELOPMENT OF THE STANDARD LABORATORY RAT. 


All shipments made from our new modern, quarantined colony. 


SPRAGUE-DAWLEY, INC. - P. O. BOX 2071 


Phone CEdar 3-5318 Madison, Wisconsin 
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A.C. Operated No Batteries 
* SERVICES + SUPPLIES + EQUIPMENT Inkless Writing Require no Shielding 


Shipped Ready to Run Prompt Delivery 


M ARKET PL AGE GARCEAU ELECTROENCEPHALOGRAPHS 


SUPPLIES AND EQUIPMENT 


=ALBINO RATS 


Our mass production methods insure 

greatest uniformity and consistency 
Price list on request 

DAN ROLFSMEYER CO. MH Phone 6-6149 

3, Syene Reed, Madicen, 


| 
| 


FREE GBI CATALOG 


| 

| 

Write for your copy of the new 1955 edition for refer- | 
ence use. It lists many ready-to-use, prepared test | 
| 


diets and media to save you time and tedious work. 


GENERAL BIOCHEMICALS, INC. 


72 Laboratory Park Chagrin Falls, Ohio THE JUNIOR GARCEAU 


ELECTROENCEPHALOGRAPH 
A simplified inexpensive instrument for recording electrical 
potentials of the Coote. Built-in interference eliminators per- 
mit use anywhere. Inkless records—no photography or film- 
development required. Instantaneous localization with any 
2 of the 10 leads. Price $575.00 complete. 


All Garceau Electroencephalographs operate en- 

off isi tirely from the 115 volts 50 or 60 cycle power lines. 
ers precision equipment for . 

histology and chemical laboratory. ELECTRO-MEDICAL LABORATORY, INC. 


WwW Ss 
215 East 149th Street » New York 51, N.Y. a 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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